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This memo is submitted to the Arizona Corporation Commission (ACC) as an application to request an
upgrade to an existing Union Pacific Railroad (UPRR) crossing, on behalf of the Town of Gilbert. Below is
information based on the most current ACC application instructions.

Subject:

Project:

.utec.us
HZTEC

From:

3.

2.

1. Location of crossing
The project improvements include widening Williams Field Road to a six lane roadway with a 16-foot
wide raised median across the UPRR right-of-way. The UPRR and Williams Field Road crossing is
approximately 1,600 feet east of the Higley Road centerline. Representatives from the ACC, UPRR,
Town of Gilbert, and consultants attended a field meeting on August 27, 2007.

Why the crossing is needed
The railroad crossing at Williams Field Road is an existing four lane crossing. Projected traffic volumes
on Williams Field Road require the addition of more lanes on Williams Field Road. This project
includes widening of the existing crossing.

Why the existing crossing cannot be grade separated
With the proposed improvements to Williams Field Road, the location of the at-grade crossing remains
unchanged. A grade separation would have the following consequences: 1) Impact to 69kV and 230kV
overhead power lines currently running parallel to the railroad, 2) Impact to underground utilities in
Williams Field Road that cannot support 30 feet of additional embankment needed for a grade-
separated crossing. Among these utilities are a 12-inch waterline, a 24-inch gravity sewer line, a
proposed 16-inch waterline, and the potential impact to existing gas,.power, and telecommunication
lines , 3) There is insufficient right-of-way to accommodate the 30-foOt high embankment slopes along
Williams Field Road, 4) There is inadequate distance between the railroad and the Lyons Gate
entrance off of Williams Field Road (approximately 420 feet east of the tracks) and between the railroad
and the local business entrance (approximately 420 feet west of the tracks) to raise the roadway grade
over the railroad without violating sight-distance requirements, and 5) Elevating Williams Field Road
would cause undesirable visual and noise impacts for the adjacent land uses, which include residential.
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4. Type of warning devices to be installed
The warning devices for east bound and west bound traffic included in the design are as follows: gates
with flashing lights will be installed outside the roadway near the sidewalk; cantilever flashing railroad
signals will be installed within the median and outside the roadway near the sidewalk; railroad crossing
warning signs will be placed per MUTCD, Part 8 standards, and the UPRR equipment shed will be
relocated

To:

aw; *

ADMITIED



5. Type of warning devices currently installed at crossing
The warning devices currently installed at the crossing include gates with flashing lights located outside
the existing roadway, These will be removed by UPRR when they install the new warning devices
described in question 4 above.

6. Who will maintain the crossing warning devices
UPRR will own and maintain the physical elements of the crossing (crossing surface, gates, flashing
lights). The Town of Gilbert will own and maintain the approaching surface, signing and pavement
markings on Williams Field Road.

7. Who is funding the project
The Town of Gilbert is funding this project.

Below are responses to additional questions that may also be requested by the ACC:

8. Provide average daily traffic counts for this location.
Existing (2008): 12,009 vehicles per day, from the Town of Gilbert traffic count web page,

http://www.ci.qilbert.az.us/traffic/counts08.cfm

2025: 29,020 vehicles per day (August 16, 2006; revised November 16, 2005,
Cooley Station Traffic Impact Study, by Task Engineering.)

Please describe the current level of service (LOS) at this intersection, and what the LOS will be
with the proposed alterations to the intersection.
Current LOS: B/C
Proposed LOS: B/C

10. Provide any traffic studies done by the road authorities for each area.
Task Engineering prepared the August 16, 2006, rev/sed November 16, 2006, Cooley Station Traffic
Impact Study. This report is attached to this memo.

11. Provide distances in miles to the next public crossing on either side of the proposed project
location. Are any of these grade separations?
The next roadway crossing to the northwest is at Higley Road, which is an at-grade crossing, located
approximately 2,000-feet from the Williams Field Road/UPRR crossing.

The next roadway crossing to the southeast is at Reeker Road, which is an at-grade crossing, located
approximately one mile from the Williams Field Road/UPRR crossing.

12. How and why was grade separation not decided on at this time? Please provide any studies
that were done to support these answers. r
The Town's design consultant evaluated the impacts and estimated costs associated with a grade-
separation. The items listed in response to Question No. 3 support the request to improve the existing
at-grade crossing at this location.

In addition, the following economic items (http://www.fra.dot.qov/us/Content/817, page 35) were
considered:
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Potential Economic Benefit Response

Eliminating train/vehicle collisions (including the
resultant property damage and medical costs,
and liability)

As May 31, 2009, no accidents have been reported
at this crossing over the last 20 years per the
Federal Railway Administration website,
http://safetydata.fra.dot.qov/OfficeofSafetv/publicsit

•e/Quer / xrtop50.aspx,
Savings in highway-rail grade crossing surface
and crossing signal installation and
maintenance costs

This would not be a significant savings because
the surface and signal work is about $1 .2M
compared to nearly $28M for a grade separation.

Driver delay cost savings Based on 1 mile of train, 6 times per day, at 45
mph, driver delay cost savings would be relatively
minute (average delay time is 1.3 minutes).

Costs associated with providing increased
highway storage capacity (to accommodate
traffic backed up by a train)

Storage capacity required for the railroad has not
been evaluated and therefore costs savings cannot
be determined

Fuel and pollution mitigation cost savings (from
idling queued vehicles)

Based on 1 mile of train, 6 times per day, at 45
mph, fuel and pollution mitigation cost savings
would be relatively minute.

Effects of any "spillover" congestion on the rest
of the roadway system

Spillover congestion may impact eastbound and
westbound queues of adjacent business access
west towards Higley Road and business access
east towards Racker Road.

The benefits of improved emergency access See response to question 18.

The potential for closing one or more additional
adjacent crossings

Adjacent streets Higley Road and Recker Road
cannot be closed because they are major arterials
of regional significance and provide access to
major destinations (L202 freeway, Higley High
School and Higley Elementary Unified School
District).

Possible train derailment costs No derailments have been reported per
http://safetvdata.fra.dot.qov/OfficeofSafetv/default.

sox, and therefore associated cost savings are
not possible to determine.

1

13. If this crossing was grade separated, provide a cost estimate of the project.
The total estimated construction, design, construction administration, and right-of-way cost is estimated
to be $31 ,884,881. The details of this estimate are attached to this memo.

14. Please describe what the surrounding areas are zoned for near this intersection. I.e. Are there
going to be new housing developments, industrial parks etc.
The surrounding area includes a mixture of multi-family/low density residential (MF/L), multi-
family/medium density residential (MF/M), single family-6 residential (SF-6), single family-7 residential
(SF-7), single family detached residential (SF-D), Gateway Village Center (GVC), Gateway Business
Center (GBC), community commercial (CC), general commercial (GC), shopping center (SC) and
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public facility/institutions (PF/I), from the Town of Gilbert Planning 8< Development web page,
http://www.ci,gilbert.az.us/planning/pdf/zoninqmap 11-08.pdf. The area east of the crossing is
currently being developed and plans have been submitted for "Cooley Station, Village Center and
Business Park".

15. Please supply the following: number of daily train movements through the crossing, speed of
the trains, and the type of movements being made (i.e. thru freight or switching). is this a
passenger train route?
From a 3/31/08 e-mail from Jim Smith/UpRR, the track is used for through freight service and there is
an average of 6 trains per day. Maximum train speed is 60 mph. The Union Pacific does not have any
plans to construct a second track at this crossing at this time but will need to maintain the ability to add
a second track if future expansion is needed. This is not a passenger train route. This information was
also confirmed with Aziz Aman/UPRR on 5/28/09.

16. Please provide the names and locations of all schools (elementary, junior high and high school)
within the area of the crossing.
The crossing is within two school districts, Higley Unified School District No. 60 and Gilbert Unified
School District No. 41. Schools located within these districts and a three mile radius of the crossing are
listed as follows:

Elementary: Higley Elementary - 3391 E. Vest Avenue
Chaparral Elementary - 3380 E. Frye Road
Cortina Elementary -. 19680 S. 188"' Street
Eagles Aerie School - 17019 S. Greenfield Road
Gateway Pointe Elementary - 2069 S. De La Torre Drive
Centennial Elementary - 3507 S. Ranch House Parkway
Coronado Elementary - 4333 S. Deanza Blvd
Power Ranch Elementary - 4351 S. Ranch House Parkway
SanTan Elementary - 3443 E. Calistoga Drive
Surrey Garden Christian School - 1424 S. Promenade Lane

High School: Higley High School - 4068 E. Pecos Road
Perry High School - 1919 E. Queen Creek Road
Williams Field High School - 2076 S. Higley Road
Surrey Garden Christian School - 1424 S. Promenade Lane

17. Please provide school bus route information concerning the crossing, including the number of
times a day a school bus crosses this crossing.
Per a phone conversation with Mike McGuire, the Transportation Routing Coordinator for the Higley
School District, there are 39 daily trips through this crossing.

18. Please provide information about any hospitals in the area and whether the crossing is used
extensively by emergency service vehicles.
The main Hospitals and health facilities are as follows:

Hospitals: Gilbert Hospital - 5656 S Power Road
Mercy Gilbert Medical Center - 3555 S. Val Vista Dr.

Health F a ciiitiesi Urgent Care Express - 920 E. Williams Field
East Valley Urgent Care - 641 W. Warner Road

Page 4 of 5
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No data is available for the number of emergency vehicles crossing at this location.

19. Please provide total cost of improvements to each crossing.
This project's street improvement cost at the RR crossing is estimated at $139,000. The UPRR's
estimated cost to the crossing is as follows:

» Railroad track 8t surface:
» Railroad signal:

$304,579
$695, 104

• UPRR Sub-Totai:
Roadway Improvements:

$999,683
$139,000

• Total : $1,138,683

These costs are based on the agreement dated 4/22/2009.

20. Provide any information as to whether vehicles carrying hazardous materials utilize this
crossing and the number of times a day they might cross it.
No data is available for the number of vehicles carrying hazardous materials at this location.

21. Please provide the posted vehicular speed limit for the roadway.
45 mph

22. Do any buses (other than school buses) utilize the crossing, and how many times a day do they
cross the crossing.
Valley Metro Route 156 (Chandler Blvd/\NilIiams Field Road) utilizes the crossing an average of 69
times per day, Monday thru Friday, and 63 times per day Saturday and Sunday.

Rick Allred/Town of Gilbert
Project File: AZE0703
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Attachment 1

8 W' x 11" Conceptual Drawing
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Attachment z

Construction Cost Estimate of Grade Separate Crossing



Item Quantity Unit Unit Cost Cost

3,780.00 CY $5.00

Fill 151,062.00 CY $5.00 $755,310.00
Bridge 18,000.00 SF $200.00 $3,600,000.00

*Retaining Wall 59,000.00 SF $60.00 $3,540,000.00
Right of Way 0.00 SF $7.00 $0.00

Subgrade Preparation 27,00000 SY $3_00 $81,000.00
Temporary Construction Easement 172,000.00 SF $5.00 $860,000.00

ABC 18" 17,948.00 SY $20.00 $358,960.00
Ac 1 1/2" 17,94800 SY $9.00 $161,532.00

IAc 2 1/2 17,948.00 SY $11.00 $197,428.00
Tack Coat 28.00 TON $800.00 $22,400.00

Vertical Curb & Gutter 4,000.00 LF $18.00 $72,000.00
Vertical Curb 3,400.00 LF $15.00 $51,000.00

Concrete Sidewalk 21,780.00 SF $5.00 $108,900.00
Driveway Entrance 4.00 EA 510,000.00 $40,000.00

Median Nose 4.00 EA $1,000.00 $4,000.00
Median Brick Pavers 28,000.00 SF 520.00 $560,000.00

Landscaping 1.00 LS $500,000.00 $500,000.00
Relocate Sewer Mains 1,100.00 LF $120.00 $132,000.00
Relocate Water Mains 5,200.00 LF $100.00 $520,000.00

Other Utility Relocations 1.00 LS $2,000,000.00 $2,000,000.00
Drainage 1.00 LS $200,000.00 $200,000.00
Signing 1.00 LS $20,000,00 $20,000.00
Striping 1.00 LS $15,000.00 $15,000.00

Traffic Control 1.00 LS $300,000.00 $300,000.00
Impact to adjacent Property Owners 100 LS $1,000,000.00 $1,000,000.00

Electrical/Lighting 1.00 LS $500,00000 $500,000.00
230 kV Relocation 1.00 LS $5,000,000.00 $5,000,000,00

12 kV 84 64 kV Relocation 1.00 LS S3,000,000.00 $3,000,000.00

Item Quantity Unit Unit Cost Cost

1 0 0 LS $2,361,843.00
Administration (15%) 1 0 0 LS $3,542,765.00 $3,542,765.00

Design (10%) 1.00 LS $2,361,843.00 $8,361,843.00

Construction Cost Estimate of Grade Separated Crossing

Williams Field Road/UPRR Crossing

Williams Field Rd-Over-pass @ UPRR crossing

Excavation $18,900.00

SUB TOTAL . WFR 523,618,430.00

General Items

Mobilization (10%) $2,361,843.00

SU8TOTAL - GENERAL
TOTAL

$8,266,451.00
$31,884,881.00

* Due to existing and future development, retaining wall is required for entire grade separation
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Executed Agreement between Town of Gilbert and UPRR

dated 4-22-09



April 22_ °()09

UPRR Folder NO. 2538-71

MR PAUL MOOD
TOWN OF GILBERT
50 E CIVIC CENTER DR
GILBERT AZ 85296

Dear Mr. Mood:

Attached is your original copy of aSupplemental Agreement, tilly executed on behalf of the
Railroad Company.

In order to protect the Railroad Company's property as well as for safety reasons, Ir is imperative
that you notify the Railroad Company's Manager of Track Maintenance and the Communications
Department:

A:i' Amen
Manager Public Przy'ecrs

Union Paei/ic' Railroad Coinpcinv
2073 East Jade Drive
C'l1ana'1er, AZ 85786

Phone: 480- 415- 2364
aaIn¢.In@up. cm/n

Fiber Oplics Hot Line
1-800-336-9193

If you have any questions, please contact me.

Sincclreiy Yours,

w(
PAULIG. FARKEL L

Senic)I'manager Cohtrncts
rf6n¢\<402) 54,1'8620

e-mai I:/4;f"' I(?}2up. comMI')'c

Real Estate Department
UNION PACIFIC RAILROAD COMPANY

1400 Douglas Street. MS 1690
Omaha. Nebraska 681794690

fax 402.501 .0340
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BUILDING AMERICA"

UPRR Folder No.: 2538-71

UPRR Audit No.: 3 l8oo\o

SUPPLEMENTAL AGREEMENT

Williams Fields Road -- DOT No.: 753-71 l Y
UPRR Mile Post 932.30 - Phoenix Subdivision

Gilbert, Maricopa County, Arizona
Contract Number 2009-7003-0309 . . <

THIS AGREEMENT is made and entered into as of the . T day of "Y" ' z , 200 ,
by and between UNION PACIFIC RAILROAD COMPANY, a Delaware corporation, to be
addressed at Real Estate Department, 1400 Douglas Street, Mail Stop 1690, Omaha, Nebraska 68179
(the "Railroad") and the TOWN OF GILBERT, an a municipal corporation of the StateofArizona
(the lITOWnlll>

RECITALS:

By instrument dated May 24, 1977, Southern Pacific 'Transportation Company and the
County of Maricopa entered into an agreement identified as Railroad's Folder No. 2538-71 , UPRR
Audit No. Sl80909 (the "Original Agreement") covering the construction, maintenance, use and
grant frights for the new Williams Field Road at-grade public road crossing, (DOT No. 753-71 IY),
located at Railroad Mile Post 932.30 on its Phoenix Subdivision near Gilbert, Maricopa County,
Arizona (the "Roadway").

The Railroad named herein is successor in interest to the Southern Pacific Transportation
Company and the Town now has jurisdiction and control of Williams Field Road and is successor in
interest to the County of Maricopa under the Original Agreement.

The Town now desires to undertake as its prob act (the "Project") the improvement,
reconstruction and widening of the Roadway that was constructed under the Original Agreement.
The structure, as improved, reconstructed and widened is hereinafter the "Roadway" and where the
Roadway crosses the Railroad's property is the "Crossing Area."

The right of way granted by Southern Pacific Transportation Company to the County of
Maricopa under the terms of the Original Agreement is not sufficient to allow for the improvements,
reconstruction and widening of the road crossing constructed under the Original Agreement.
Therefore, under this Agreement, the Railroad will be granting an additional right of way right to the
Town to facilitate the improvements, reconstruction and widening of the road crossing. The portion
of Railroad's property that Town needs a right to use in connection with the road crossing (including
the right of way area covered under the Original Agreement) is shown on theRailroad Location Print
marked Exhibit A,Detailed Print markedExhibit A-1, described in theLegal Description marked
Exhibit A-2, and illustrated in the Illustrative Print of the Legal Description marked Exhibit A-3,
with each exhibit being attached hereto and hereby made a part hereof (the "Crossing Area").

The Railroad and the Town are entering into this Agreement to cover the above.

Pubic Road At-(iradc Cmssxng Agrccmcnl
Form Approved. AVP-Law - 05/01/" 006

Articles oilAgrcemenl
Page I of 6

revised Februaxrw 13. 2009



BUILDING AMERICA'

A GREEMENT :

NOW, THEREFORE, it is mutually agreed by and between the parties hereto as follows:

ARTICLE 1 ... LIST OF EXHIBITS

The exhibits below are attached hereto and hereby made a part hereof.

Exhibit A Railroad Location Print
Exhibit A-] . Detailed Print
Exhibit A-2 Legal Description
Exhibit A-3 Illustrative Print of Legal Description
Exhibit B Terns and Conditions
Exhibit B-1 Insurance Requirements
Exhibit C Railroad's Track & Surface Material Estimate
Exhibit C-l Railroad's Signal Material Estimate
Exhibit D Railroad Form of Contractor's Right of Entry Agreement

ARTICLE 2 - EXHIBITS B AND B-1.

The general terns and conditions marked Exhibit B, and the Contractor's insurance
requirements marked Exhibit B-1, are attached hereto and hereby made a part hereof

ARTICLE 3 - RAILROAD GRANTS RIGHT.

For and in consideration SEVENTY-SIX THOUSAND EIGHTY-FOUR DOLLARS
($76,084.00) to be paid by the Town to the Railroad upon the execution and delivery of this
Agreement and in iiirther consideration of the Town's agreement to perfonn arid abide by the terms
of this Agreement including all exhibits, the Railroad hereby grants to the Town the right to establish
or reestablish, construct or reconstruct, maintain, repair and renew the road crossing over and across
the Crossing Area.

ARTICLE 4 - DEFINITION OF CONTRACTOR

For purposes of this Agreement the term "Contractor" shall mean the contractor or
contractors hired by the Town to perform any Proj act work on any portion of the Railroad's property
and shall also include the contractor's subcontractors and the contractor's and subcontractor's
respective employees, officers and agents.

ARTICLE 5 - CONTRACT0R'S RIGHT OF ENTRY AGREEMENT - INSURANCE

If the Town will be hiring a Contractor to perform any work involving the Project (including
initial construction and any subsequent relocation or maintenance and repair work), the Town
shall require the Contractor to :

•

•

•

execute the Railroad's then current Contractor's Right of Entry Agreement
obtain the then current insurance required in the Contractor's Right of Entry
Agreement, and
provide such insurance policies, certificates, binders and/or endorsements to the
Railroad before allowing any Contractor to commence any work in the Crossing Area

Public Road Al-Grade Crossing Agreement
Form Approved, AVI'-Law - 05'0l.-"'00b

A.

Articles of Agrccmcm
P326 * of 6

revised Pcbruarv 13, ° 009



BUILDING AMERICAN

or on any other Railroad property. The Railroad's current insurance requirements are
described in Exhibit B-1, attached hereto and hereby made a part hereof.

The Railroad's current Contractor's Right of Entry Agreement is marked Exhibit D,attached
hereto and hereby made a part hereof. The Town confirms that it will inform its Contractor
that it is required to execute such form otlagreement and obtain the required insurance before
commencing any work on any Railroad property. Under no circumstances will the
Contractor be allowed on the Railroad's property without first executing the Railroad's
Contractors Right of Entry Agreement and obtaining the insurance set forth therein and also
providing to the Railroad the insurance policies, binders, certificates and/or endorsements
described therein.

All insurance correspondence, binders, policies, certificates and/or endorsements shall be
sent to :

Senior tanager - Conrracls
Union Pacy'7c Railroad Company

Real Estate Deparmzenl
1400 Doug/as Street, Mail Stop I690

Omaha, NE 68179-1690
UPRR Folder JVO. ', 2538- 7]

If the Town's own employees will be performing any of the Project work, the Town may self~
insure all or a portion of the insurance coverage subject to the Railroad's prior review and
approval ,

ARTICLE 6 .. FEDERAL AID POLICY GUIDE

A .

B.

If the Town will be receiving any federal funding for the Project:

the current rules, regulations and provisions of the Federal Aid Policy Guide as contained
in 23 CFR 140, Subpart I and 23 CFR 646, Subparts A and B are incorporated into this
Agreement by reference, and
construction work by the Town and Contractor shall be performed, and any
reimbursement to the Railroad for work it performs, shall be made in accordance with the
Federal Aid Policy Guide.

If federal funding is involved, as provided in 23 CFR 646.2l0(b)(2), the Project is of no
ascertainable benefit to the Railroad and the Railroad shall not be obligated to pay or
contribute to any Project costs.

ARTICLE 7 - WORK TO BE PERFORMED BY THE RAILROAD

The work to be performed by the Railroad, at the Tove's sole cost and expense, is described
in the Railroad's Material and Force Account Estimates :

Railroad's Track & Surface Material Estimate dated January 5, 2009, in the amount of
$304,579.00, marked Exhibit c, and
Railroad's Signal Material Estimate dated January 7, 2009, in the amount of
$695,104.00, marked Exhibit C-1,

each attached hereto and hereby made a pa1"t hereof (collectively the "Estilnate"). As set
forth in the Estimate. the Railroad's combined estimated cost for the Railroad's work

Public Road Al-Gradr: Crossing Agreement
Form Approved. AVI'-Law - 05/01/7006

A.

D.

C.

B.

.Miiclcx al Agreement
Page 3 016
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BUILDING AMERICN

1 .

associated with the Project is ($999,683.00).

The Railroad, init so elects, may recalculate and update the Estimate submitted to the Town
in the event the Town does not commence construction on the portion of the Project located
on the Railroad's property within six (6) months from the date of the Estimate,

The Town acknowledges that the Estimate does not include any estimate of flagging or other
protective service costs that are to be paid by the Town or the Contractor in correction with
flagging or other protective services provided by the Railroad in connection with the Project.
All of such easts incurred by the Railroad are to be paid by the Town or the Contractor as

determined by the Railroad and the Town. fit is determined that the Railroad will be billing
the Contractor directly for such costs, the Town agrees that it will pay the Railroad for any
flagging costs that have not been paid by any Contractor within thirty (30) days of the
Contraetor's receipt ofbiiling.

The Town agrees to reimburse the Railroad for one hundred percent (l00%) of ail actual
costs incurred by the Railroad in connection with the Proj et including, but not limited to,
actual costs of preliminary engineering review, construction inspection, procurement of
materials, equipment rental, manpower and deliveries to the job site and all of the Railroad's
normal and customary additives (which shall include direct and indirect overhead costs)
associated therewith.

ARTICLE 8 .. PLANS

The Town, at its expense, shall prepare, or cause to be prepared by others, the detailed plans
and specifications and submit such plans and specifications to the Railroad's Assistant Vice
President Engineering - Design, or his authorized representative, for review and approval.
The plans and specifications shall include all Roadway layout specifications, cross sections
and elevations, associated drainage, and other appurtenances.

The final one hundred percent (l00%) completed plans that are approved in writing by the
Railroad's Assistant Vice President Engineering-Design, or his authorized representative, are
hereinafter referred to as the "Plans". The Plans are hereby made a part of this Agreement by
reference.

No changes in the Plans shall be made unless the Railroad has consented to such changes in
writing.

Notwithstanding the Railroad's approval of the Plans. the Railroad shall not be responsible
for the pemiitting, design, details or construction of the Roadway.

ARTICLE 9 - EFFECTIVE DATE; TERM: TERMINATION.
This Agreement shall become effective as of the date first herein written, or the date work
commences on the Project, whichever is earlier, and shall continue in full force and effect for
as long as the Structure remains on the Railroad's property.

The Railroad, init so elects, may terminate this Agreement effective upon delivery of written
notice to the Town in the event the Town does not commence construction on the portion of
the Project located on the Railroad's property within twelve (12) months from the date of this
Agreement, or from the date that the Railroad has executed this Agreement and returned it to

Puhlnc Road Al-Grade Crossing Agreement
iorm Approved_ AVP-Law - 118/(J1/7006
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BUILDING AMERICA'

the Town for its execution, whichever is applicable.

If the Agreement is terminated as provided above, or for any other reason, the Town shall pay
to the Railroad all actual costs incurred by the Railroad in connection with the Project up to
the date of termination, including, without limitation, all actual costs incurred by the Railroad
in connection with reviewing any preliminary or final Project Plans.

ARTICLE 10 .. CONDITIONS TO BE MET BEFORE Town
CAN COMMENCE WORK.

•

•

Neither the Town nor the Contractor may commence any work within the Crossing Area
or on any other Railroad property until:

The Railroad and Town have executed this Agreement.

The Railroad has provided to the Town the Railroad's written approval of the Plans.

Each Contractor has executed Railroad's Contractor' s Right of Entry Agreement and has
obtained and/or provided to the Railroad the insurance policies, certificates, binders,
and/or endorsements set forth in the Contractor's Right of Entry Agreement.

•

ARTICLE 11 - SIGNAL MAINTENANCE.

The Town agrees to reimburse the Railroad the cost of future maintenance of the automatic
grade-crossing protection within thirty (30) days of the Town's receipt of billing.

ARTICLE 12 - AGREEMENT IS SUPPLEMENTAL TO ORIGINAL AGREEMENT

This Supplement is supplemental to the Original Agreement, and nothing contained in this
Supplement shall be construed as amending or modifying the Original Agreement except has herein
specifically provided.

ARTICLE 13 - SPECIAL PROVISION

The Town confines that, under Section 3 of the Original Agreement, the Railroad reserved
the right to construct future transportation facilities at this location. Accordingly, the Town agrees
that, if the Railroad elects at some future date to place a second track on either side of the existing
track at this location, the Railroad has the right to construct such track without obtaining the Town's
consent pursuant to the terms and conditions set forth in Section 3 of the Original Agreement.

Public Road At-Grade Crossing Agreement
i~om1 Approved, AVP-Law - 05/0] /2006
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BUILDING AMERlCA"

IN WITNESS WHEREOF, the parties have caused this Agreement to be duly executed in
duplicate as of the date first herein written.

UNION PA9F]C RAILROAD COMPANY

r

V91 Tax ID #94-6001323)

/r
By

.F

r

,J . " f

I,

I

£/

JAMES P. GADE
Director Contracts

NO LBERT

B y  \ -

Title u I

"Vs
4'/ \

\ m .
\I v' zl 8.»"3 I r I'?11

(Seal)
Pursuant to Resolution/Order No.
dated:
hereto attached.

9 200

Public Road Al-Grade Crossing Aarcemcnt
Font Approved, AVP-Law - 05/0l/"006

WITNESS:
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Page 1 off

EXHIBIT A
Legal Description

Right-of-Way

I
I
I
I
I
I
I
I
I

A parcel of land located in the Southwest Quarter of Section 26 and Northwest Quarter of
Section 35, Township l South, Range 6 East of the Gila and Salt River Meridian,
Maricopa County, Arizona, more particularly described as follows:

Commencing at the Southwest Comer of said Section 26, a Brass cap in handhold,
whence the South Quarter Comer of said Section 26, a Brass cap in handhold, bears
N 89° 18' 45" E, a distance of263'1.88 feet,
THENCE along the Soudi line of said Section 26, N 89° 18' 45" E, a distance of 1432.56
feet to the Westerly line of the Union Pacific Railroad Company Right-of-Way
(UPROW), according to an Unrecorded map filed in Right-of-Way Serial No. AZPHX-
0086615, and to the TRUE POINT OF BEGINNING;

THENCE leaving Said South line, along said Westerly line, N 53° 36' 28" W, a distance
of 149.27 feet to the North line of the South 90.00 feet of said Section 26,

THENCE leaving said Westerly line, along said North line, N 89° 18' 45" E, a distance
of 331 .72 feet to the Easterly line of said UPROW;

THENCE leaving said North line, along said Easterly line, S 53°  36' 28" E, a distance of
298.54 feet to the South line of the North 90.00 feet of said Section 35,

I
I
I THENCE leaving said Easterly line, along said South line, S 89°  18' 45" W, a distance

of 331.72 feet to said Westerly line,

R:'J'hoenix\Proja:ts\AZE0703 II-R-WFR\Survcy\legals\0703L02,doc

Exhibit A-2
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Page 2 of 2

THENCE leaving said South line, along said Westerly line, N 53° 36' 28" W, a distance
of 149,27 feet to 11118 TRUE POINT OF BEGINNING.

Containing 59,709 square feet (1.37 Ac.) i.

I
I
I
I
I This Description is located within an area surveyed by AZTEC in May-July 2007. And is

also based on Maricopa County GDACS. Monumentation as noted in this Description is
within acceptable standards (as defined in "Arizona Boundary Survey Minimum
Standards") based on said survey.

LAND

\

41131
DAN J

WILKins

A-9
add

f

I
I

R:\Phoenix\Projects\AZE0703 H-R-WFR\Survcy\legals\0703 U]2.doc
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Public Road At-Grade Crossing Agreement ExB
Standard Form Approved, AVP-Law - 05/01 /2006 BUILDING AMERICA"

EXHIBIT B

TO SUPPLEMENTAL AGREEMENT

TERMS AND CONDITIONS

SECTION 1. CONDITIONS ANDCOVENANTS

a)

b)

C)

d)

e)

f)

The Railroad makes no covenant or warranty of title for quiet possession or against encumbrances, The Town shall not use or
permit use of the Crossing Area for any purposes other than those described in this Agreement. Without limiting the foregoing,
the Town shall not use or permit use of the Crossing Area for railroad purposes, or for gas, oil or gasoline pipe lines. Any lines
constructed on the Railroad's property by or under authority of the Town for the purpose of conveying electric power or
communications incidental to the Town's use of the property for highway purposes shall be constructed in accordance with
specifications and requirements of the Railroad, and in such manner as not adversely to affect communication or signal lines of
the Railroad or its licensees now or hereafter located upon said property. No nonparty shall be.admitted by the Town to use or
occupy any part of the Railroad's property without the Railroad"s written consent. Nothing herein shall obligate the Railroad to
give such consent.

The Railroad reserves the right to cross the Crossing Area with such railroad tracks as may be required for its convenience or
purposes in such manner as not unreasonably to interfere with its use as a public highway. In the event the Railroad shall place
tracks upon the Crossing Area, the Town shall, at its sole cost and expense, modify the highway to conform with the rail line.

The right hereby granted is subject to any existing encumbrances and rights (whether public or private), recorded or not, and also
to any renewals thereof. The Town shall not damage, destroy or interfere with the property or rights of nonparties in, upon or
relating to the railroad property, unless the Town at its own expense settles with and obtains releases from such nonparties.

The Railroad reserves the right to use and to grant to others the right to use the Crossing Area for any purpose not inconsistent
with the right hereby granted, including, but not by way of limitation, the right to construct, reconstruct, maintain, operate, repair,
alter, renew and replace tracks, facilities and appurtenances on the property, also the right to cross the Crossing Area with Alf
kinds of equipment. The Railroad further reserves the right to attach signal, communication or power lines to any highway
facilities located upon the property, provided that such attachments shall comply with Town's specifications and will not interfere
with the use of the Crossing Area.

So far as it lawfully may do so, the Town will assume, bear and pay all taxes and assessments of whatsoever nature or kind
(whether general, local or special) levied or assessed upon or against the Crossing Area, excepting taxes levied upon and
against the property as a component part of the Railroad's operating property.

If any property or rights other than the right hereby granted are necessary for the construction, maintenance and use of the
Roadway and its appurtenances, or for the performance of any work in connection with the Project, the Town will acquire all such
other property and rights at its own expense and without expense to the Railroad.

SECTION 2. CONSTRUCTION OF ROADWAY

a)

b)

c)

d)

The Town, at its expense, will apply for and obtain all public authority required by law, ordinance, rule or regulation for the
Project, and will furnish the Railroad upon request with satisfactory evidence that such authority has been obtained.

Except as may be otherwise specifically provided herein, the Town, at its expense, will furnish all necessary labor, material and
equipment, and shall construct and complete the Roadway and all appurtenances thereof, The appurtenances shall include,
without limitation, all necessary and proper highway warning devices (except those installed by the Railroad within its right of
way) and all necessary drainage facilities, guard rails or barriers, and right of way fences between the Roadway and the railroad
tracks. Upon completion of the Project, the Town shall remove from the Railroad's property all temporary structures and false
work, and will leave the Crossing Area in a condition satisfactory to the Railroad.

All construction work of the Town upon the Railroad's property (including, but not limited to, construction of the Roadway and all
appurtenances and all related and incidental work) shall be performed and completed in a manner satisfactory to the Assistant
Vice President Engineering - Design of the Railroad or his authorized representative and in accordance with the Plans, and other
guidelines furnished by the Railroad,

All construction work of the Town shall be performed diligently and completed within a reasonable time, and in any event within
three (3) years from the effective date of this Agreement, or within such further period of time as may be specified in writing by
the Railroad's Assistant Vice President Engineering - Design No part of the Project shall be suspended, discontinued or unduly
delayed without the Raiiroad's written consent, and subject to such reasonable conditions as the Railroad may specify. it is
understood that the Railroad's tracks at and in the vicinity of the work will be in constant or frequent use during progress of the
work and that movement or stoppage of trains, engines or cars may cause delays in the work of the Town. The Town hereby
assumes the risk of any such delays and agrees that no claims for damage on account of any delay shall be made against the
Railroad.
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SB ron 3. INJURY AND DAMAGE TO PROPERTY -
i

If the Town, in the performance of any work contemplated bY this Agreement or by the failure to do or perform anything for which
the Town is responsible under the provisions of this Agreement, shall injure, damage or destroy any property of the Railroad or of any
other person lawfully occupying or using the property of the Railroad, such property shall be replaced or repaired by the Town at the
Town's own expense, or by the Railroad at the expense of the Town, and to the satisfaction of the Railroad's Assistant Vice President
Engineering - Design.

SECTION 4. PAYMENTFOR WORK BY THE RAILROAD

a)

b)

Bills formwork and materials shall be paid by the Town within thirty (30) days of its receipt thereof. The Railroad will submit to the
Town current bills for all work performed by the Railroad and all flagging and other protective services and devices during
progress of the Project (unless flagging is to be billed directly to the Contractor). The Railroad will submit final billing within one
hundred and twenty (120) days after completion of the Project, provided the Town advises the Railroad of the commencement of
the 120-day period by giving the Railroad written notification of completion of the Project.

The Railroad may contract for the performance of any of its work by other than railroad forces. The Railroad shall notify the Town
of the contract price within ninety (90) days after it is awarded, Unless the Railroad's work is to be performed on a fixed price
basis, the Town shall reimburse the Railroad for the amount of the contract.

SECTION 5. MAINTENANCE AND REPAIRS

3)

b)

The Town shall, at its own sole expense, maintain, repair, and renew, or cause to be maintained, repaired and renewed, the
entire Crossing Area and Roadway, except the portions between the track tie ends, which shall be maintained by and at the
expense of the Railroad.

If, in the future, the Town elects to have the surfacing material between the track tie ends, or between tracks if there is more than
one railroad track across the Crossing Area, replaced with paving or some surfacing material other than timber planking, the
Railroad, at the Town's expense, shall install such replacement surfacing, and in the future, to the extent repair or replacement of
the surfacing is necessitated by repair or rehabilitation of the Railroad's tracks through the Crossing Area, the Town shall bear
the expense of such repairs or replacement.

SECTION s. CHANGES INGRADE

If at any time the Railroad shall elect, or be required by competent authority to, raise or lower the grade of all or any portion of the
tracks located on the crossing Area, the Town shall, at its own expense, conform the public highway in the Crossing Area to conform
with the change of grade of the trackage.

SECTION 7. REARRANGEMENTOF WARNING DEVICES

If the change or rearrangement of any warning device installed hereunder is necessitated for public or Railroad convenience or
on account of improvements for either railroad, highway or both, the parties will apportion the expense incidental thereto between
themselves by negotiation, agreement or by the order of a competent authority before the change or rearrangement is undertaken.

SECTION 8. SAFETY MEASURES: PROTECTION OF RAILROAD COMPANY OPERATIONS

It is understood and recognized that safety and continuity of the Raiiroad's operations and communications are of the utmost
importance; and in order that the same may be adequately safeguarded, protected and assured, and in order that accidents may be
prevented and avoided, it is agreed with respect to all of said work of the Town that the work will be performed in a safe manner and
in conformity with the following standards:

a) Definitions. All references in this Agreement to the Town shall also include the Contractor and their respective officers, agents
and employees, and others acting under its or their authority; and all references in this Agreement to work of the Town shall
include work both within and outside of the Railroad's property,

b) Compliance With Laws. The Town shall comply with all applicable federal, state and local laws, regulations and enactments
affecting the work. The Town shall use only such methods as are consistent with safety, both as concerns the Town, the Town's
agents and employees, the officers, agents, employees and property of the Railroad and the public in general. The Town
(without limiting the generality of the foregoing) shall comply with all applicable state and federal occupational safety and health
acts and regulations. All Federal Railroad Administration regulations shall be followed when work is performed on the Railroad's
premises, If any failure by the Town to comply with any such laws, regulations, and enactments, shall result in any fine, penalty,
cost or charge being assessed, imposed or charged against the Railroad, the Town shall reimburse and indemnify the Railroad
for any such fine, penalty, cost, or charge, including without limitation attorney's fees, court costs and expenses. The Town
further agrees in the event of any such action, upon notice thereof being provided by the Railroad, to defend such action free of
cost, charge, or expense to the Railroad.

c) No Interference or Delays. The Town shall not do, suffer or permit anything which will or may obstruct, endanger, interfere with,
hinder or delay maintenance or operation of the Railroad's tracks or facilities, or any communication or signal lines, installations

public Road At-Grade Crossing Agreement ExB
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d)

e)

f)

Q)

h)

W)

D

K)

Jr any appurtenances thereof, or the operations;of others lawfully occupying or using the Railroad's property or facilities.

Supervision. The Town, at its own expense, shall adequately police and supervise ail work to be performed by the Town, and
shall not inflict injury to persons or damage to property for the safety of whom or of which the Railroad may be responsible, or to
property of the Railroad The responsibility of the Town for safe conduct and adequate policing and supervision of the Project
shall not be lessened or otherwise affected by the Railroad's approval of plans and specifications, or by the Railroad's
collaboration in performance of any work, or by the presence at the work site of the Railroad's representatives, or by compliance
by the Town with any requests or recommendations made by such representatives. If a representative of the Railroad is
assigned to the Project, the Town will give due consideration to suggestions and recommendations made by such representative
for the safety and protection of the Railroad's property and operations.

Suspension of Work, ff at any time the Town's engineers or the Vice President-Engineering Services of the Railroad or their
respective representatives shall be of the opinion that any work of the Town is being or is about to be done or prosecuted without
due regard and precaution for safety and security, the Tovvn shall immediately suspend the work until suitable, adequate and
proper protective measures are adopted and provided.

Removal of Debris The Town shall not cause, suffer or permit material or debris to be deposited or cast upon, or to slide or fafl
upon any property or facilities of the Railroad; and any such material and debris shall be promptly removed from the Railroad's
property by the Town at the Town's own expense or by the Railroad at the expense of the Town. The Town shelf not cause,
suffer or permit any snow to be plowed or cast upon the Railroad's property during snow removal from the Crossing Area.

Explosives The Town shall not discharge any explosives on or in the vicinity of the Railroad's property without the prior
consent of the Railroad's Vice President-Engineering Services, which shall not be given if, in the sole discretion of the Railroad's
Vice President-Engineering Services, such discharge would be dangerous or would interfere with the Railroad's property or
facilities. For the purposes hereof, the "vicinity of the Railroad's property" shall be deemed to be any place on the Railroad's
property or in such close proximity to the Railroad's property that the discharge of explosives could cause injury to the Railroad's
employees or other persons, or cause damage to or interference with the facilities or operations on the Railroad's property. The
Railroad reserves the right to impose such conditions, restrictions or limitations on the transportation, handling, storage, security
and use of explosives as the Railroad, in the Railroad's sole discretion, may deem to be necessary, desirable or appropriate.

Excavation. The Town shall not excavate from existing slopes nor construct new slopes which are excessive and may create
hazards of slides or falling rock, or impair or endanger the clearance between existing or new slopes and the tracks of the
Railroad. The Town shall not do or cause to be done any work which will or may disturb the stability of any area or adversely
affect the Railroad's tracks or facilities. The Town, at its own expense, shall install and maintain adequate shoring and cribbing
for all excavation and/or trenching performed by the Town in connection with construction, maintenance or other work The
shoring and cribbing shall be constructed and maintained with materials and in a manner approved by the Railroad's Assistant
Vice President Engineering - Design to withstand all stresses likely to be encountered, including any stresses resulting from
vibrations caused by the Railroad's operations in the vicinity.

Drainaqe. The Town, at the Town's own expense, shall provide and maintain suitable facilities for draining the Structure and its
appurtenances, and shall not suffer or permit drainage water therefrom to flow or collect upon property of the Railroad. The
Town, at the Town's own expense, shall provide adequate passageway for the waters of any streams, bodies of water and
drainage facilities (either natural or artificial, and including water from the Railroad's culvert and drainage facilities), so that said
waters may not, because of any facilities or work of the Town, be impeded, obstructed, diverted or caused to back up, overflow
or damage the property of the Railroad or any part thereof, or property of others. The Town shall not obstruct or interfere with
existing ditches or drainage facilities.

Notice. Before commencing any work, the Town shall provide at least ten (10) days prior notice (excluding weekends and
holidays) to the Railroad's Manager-Track Maintenance.

Fiber Optic Cables. Fiber optic cable systems may be buried on the Railroad's property. Protection of the fiber optic cable
systems is of extreme importance since any break could disrupt service to users resulting in business interruption and loss of
revenue and profits. Town shall telephone the Railroad during normal business hours (7:00 a.m. to 9:00 p.m. Central Time,
Monday through Friday, except holidays) at 1-800-336-9193 (also a 24-hour, 7-day number for emergency calls) to determine if
fiber optic cable is buried anywhere on the Railroad's premises to be used by the Town. If it is, Town will telephone the
telecommunications company(ies) involved, arrange for a cable locator, and make arrangements for relocation or other
protection of the fiber optic cable prior to beginning any work on the Railroad's premises.

SECTION g. INTERIM WARNING DEVICES

_ If at anytime it is determined by a competent authority, by the Town, or by agreement between the parties, that new or improved
train activated warning devices should be installed at the Crossing Area, the Town shall install adequate temporary warning devices
or signs and impose appropriate vehicular control measures to protect the motoring public until the new or improved devices have
been installed.
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Si: TION 10 OTHER RAILROADS

AH protective and indemnifying provisions of this Agreement shall inure to the benefit of the Railroad and any other railroad
company lawfully using the Railroad's property or facilities.

SECTION 11 REMEDIES FOR BREACH OR NONUSE

3)

b)

c)

If the Town shall fail, refuse or neglect to perform and abide by the terms of this Agreement, the Railroad, in addition to any other
rights and remedies, may perform any work which in the judgment of the Railroad is necessary to place the highway and
appurtenances in such condition as will not menace, endanger or interfere with the Railroad's facilities or operations or
jeopardize the Railroad's employees; and the Town will reimburse the Raifroad for the expenses thereof.

Nonuse by the Town of the Crossing Area for public highway purposes continuing at any time for a period of eighteen (18)
months shall, at the option of the Railroad, work a termination of this Agreement and of all rights of the Town hereunder.

The Town will surrender peaceable possession of the Crossing Area and Roadway upon termination of this Agreement.
Termination of this Agreement shall not affect any rights, obligations or liabilities of the parties, accrued or otherwise, which may
have arisen prior to termination.

SECTION 12 MODIFICATION - ENTIRE AGREEMENT

No waiver, modification or amendment of this Agreement shall be of any force or effect unless made in writing, signed by the
Town and the Railroad and specifying with particularity the nature and extent of such waiver, modification or amendment. Any waiver
by the Railroad of any default by the Town shall not affect or impair any right arising from any subsequent default. This Agreement
and Exhibits attached hereto and made a part hereof constitute the entire understanding between the Town and the Railroad and
cancel and supersede any prior negotiations, understandings or agreements, whether written or oral, with respect to the work or any
part thereof,

SECTION 13. ASSIGNMENT; SUCCESSORS AND ASSIGNS

This Agreement shall not be assigned without the written consent of the Railroad. Subject hereto, this Agreement shall be
binding upon and inure to the benefit of the parties hereto and their successors and assigns.
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EXHIBIT B-1

TO SUPPLEMENTAL AGREEMENT

CONTRACT INSURANCE REQUIREMENTS

Contractor shall, at its sole cost and expense, procure and maintain during the life of this Agreement (except as otherwise provided in
this Agreement) the following insurance coverage:

Commercial General Liabilitv Insurance. Commercial general liability (CGL) with a limit of not less than $5,000,000 each
occurrence and an aggregate limit of not less than $10,000,000 CGL insurance must be written on ISO occurrence form CG 00
01 12 04 (or a substitute form providing equivalent coverage).

The policy must also contain the following endorsement, which must be stated on the certificate of insurance:

Contractual Liability Railroads ISO form CG 24 17 10 01 (or a substitute form providing equivalent coverage) showing "Union
Pacific Railroad Company Property" as the Designated Job Site.

•

Business Automobile Coverage Insurance Business auto coverage written on ISO form CA 00 01 (or a substitute form
providing equivalent liability coverage) with a combined single limit of not less $5,000,000 for each accident.

The policy must contain the following endorsements, which must be stated on the certificate of insurance:

o Coverage For Certain Operations in Connection With Railroads ISO form CA 20 70 10 01 (or a substitute form providing
equivalent coverage) showing "Union Pacific Property" as the Designated Job Site.
Motor Carrier Act Endorsement - Hazardous materials clean up (MCS-90) if required by law

c. Workers Compensation And Employers Liabilitv Insurance. Coverage must include but not be limited to:

Contractor's statutory liability under the workers' compensation laws of the state(s) affected by this Agreement.
Employers' Liability (Part B) with limits of at least $500,000 each accident, $500,000 disease policy limit $500,000 each
employee.

If Contractor is self~insured, evidence of state approval and excess workers compensation coverage must be provided. Coverage
must include liability arising out of the LJ. S. Longshoremen's and Harbor Workers' Act, the Jones Act, and the Outer Continental
Shelf Land Act, if applicable.

•

•

Railroad Protective Liabilitv Insurance. Contractor must maintain Railroad Protective Liability insurance written on ISO
occurrence form CG 00 35 12 04 (or a substitute form providing equivalent coverage) on behalf of Railroad as named insured,
with a limit of not less than $2,000,000 per occurrence and an aggregate of $6,000,000 A binder stating the policy is in place
must be submitted to Railroad before the work may be commenced and until the original policy is forwarded to Railroad.

Umbrella Or Excess Insurance. If Contractor utilizes umbrella or excess policies, these policies must "follow form" and afford
no less coverage than the primary policy

Other Requirements

F. All policy(ies) required above (except worker's compensation and employers liability) must include Railroad as "Additional
Insured" using ISO Additional insured Endorsements CG 20 26, and CA 20 48 (or substitute forms providing equivalent
coverage), The coverage provided to Railroad as additional insured shall, to the extent provided under ISO Additional insured
Endorsement CG 20 26, and CA 20 48 provide coverage for Railroad's negligence whether sole or partial, active or passive, and
shall not be limited by Contractor's liability under the indemnity provisions of this Agreement,

G. Punitive damages exclusion, if any, must be deleted (and the deletion indicated on the certificate of insurance), unless;

insurance coverage may not lawfully be obtained for any punitive damages that may arise under this agreement, or
all punitive damages are prohibited by all states in which this agreement will be performed.

•

Contractor waives all rights against Railroad and its agents, officers. directors and employees for recovery of damages to the
extent these damages are covered by the workers compensation end employers liability or commercial umbrella or excess
liability insurance obtained by Contractor required by this agreement.

Prior to commencing the work, Contractor shall furnish Railroad with a certificate(s) of insurance, executed by a duly authorized
representative of each insurer, showing compliance with the insurance requirements tn this Agreement

H.

D.

E.

B.

A.

Approved. Insurance Group
Created 2/10/06; Last Modlfredi 2/10/06
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AH insurance policies must be written by a reputable insurance company acceptable to Railroad or with a current Best's
Insurance Guide Rating of A- and Class Vll or better, and authorized to do business in the state(s) in which the work is to be
performed.

The fact that insurance is obtained by Contractor or by Railroad on behalf of Contractor will not be deemed to release or diminish
the liability of Contractor, including, without limitation, liability under the indemnity provisions of this Agreement. Damages
recoverable by Railroad from Contractor or any third party will not be limited by the amount of the required insurance coverage.

J.

K.

Approved; Insurance Group
Created: 2/10/06 Last ModIfied. 2/10/06
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4

DATE* 2009-01-05

ESTIMATE OF MATERIAL Arm FORCE ACCOUNT WORK

BY THE

UNION PACIFIC RAILRQAD

THIS ESTIMATE GOOD POR 6 MONTHS BXPIRATION DATE is :2009~07.06

DESCRIPTION OE' vxnzxv

RECOLLECF ROAD CROSSING - PHOENIX SUB . MP 932. 30 4 WILLIAMS FIELD RD.

100* RECQLLECT PROM www Of* GILBERT, AZ. uslnG FEDERAL ADDITIVES Wi'1H

INDIRECT AND OVERHEAD CONSTRUCTION COST, 205%.

1 XING LOCATION = 160 TF OF CONCRETE CROSSING.

3 CARS OF BALLAST,

PTD: 60171

SERVICE UNIT'

AWO: 85362

CITY: HIGLEY

f4P,SUBDIV: 932.35, plaosnlx

STATE: Az

DESCRIPTION QTY UNIT LABOR MATRRTJJ. RECOLL UPRR TOTAL

ENGINEERING WORK

ENGINEERING
LABOR ADDITIVE 205%

10000

20500

10000
20500

10000

20501) i
I

TOTAL ENGINEERING 30500 30500 scs00

2084 2084

2

1086

2084

2

1086

SIGNAL wax
LABOR Annrrrvs 2 05%

SA11E3 TAX
SIGNAL 1017

2

69

TOTAL SIGNAL 3101 71 3172 3172

3 . 0 0  C l . 2280 2282

920
1

419

960
100953

. =

400.00 LF
160.00 TF

3280
4439

203s4

533

3174

8644

32685

2262

TRACK & SURFACE WORK

BALAST

BILL PREP

ENVIRONMENTAL PERMITS

FIELD W ELD

HOMELINE FREIGHT

LABOR ADD1T1vz 205%

MATL STORE EXPENSE

OTH

R A IL

RDXING

SALES TAX

TRK-SURF,LIN

WELD

X TIE

10% CONTINGENCY

110 .00  PA

8556

13575

27808

254

9588

28000

4562

920

1

419

900

100953

533

6454

13083

53039

2262

8556

13829

37396

28000

4562

920

1

419

500

100953

533

5454

13083

53039

2252

8556

13829

37396

2B 000

'MTAL TRACK at SURFACE 181664 89243 270907 270907

215265 89314
304579 0

304579

LABOR/MATERIAL EXPENSE

RECOLLECTIELE/UPRR EXPENSE

ESTIMATED PRGJECT COST

FXTSTTN5 REUSEABLE MATERIAL CREDIT

SALVAGE NONUSEABLE MATERIAL CREDIT

0

0

Rucobnuwl ISLE LESS CREDITS

THE ABOVE FIGURES ARE tssT11vlA'rx-:s ONLY AND SUBJECT 'xo FLUCTUATICH. IN THE EVENT OF

AN INCREASE OR DECRSASE IN THE COST OR QUANTITY OF mA'rHRrAl. £)R IAHOR REQUIRED,

UPRR HILL BILL FOR ACTUAL CONSTRUCTION cos'rs AT THE CURRENT EF!-'i-ICTIVH RATE.
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I)I\.'llE: 29:19-u1-07

asTIr-wr;-: OF MATERIAL AND FORCE ACCOUNT wons

BY THE

UNION PACIFIC RAILROAD

THIS ESTIIEAT?) koa FOR 5 I'UNTHS EXPIRATION DATE Is :2DG9~O'I-08

DESCRIPTION OF Hoax:

INSTALL Aura:-uvrxc FLASHING LIGHT CROSSING SIGIVHLS wl'rH GATES &

cnurrnsv zns AT GILBERT, AZ. WILLIAMS FIELD ROAD M.P.932.  30 DN THE

PHOENIX SUB DQTY741 BJ1F

WORK TO BE PERFORMED BY RAILROAD WITH EXPENSE As BELOW:

SIGNAL _ TOWN OF GILBERT . 100%

ESTIMATED USING FEDERAL ADDITIVBS WITH OVERHEAD & INDIRECT

CDNSTRUCITON COST .. 167.78\
i

E
E

P ID : 60170

SERVICE UNIT:  16

P5IO'  85362

CITY: HIGLEY

I-1P,SUBDIV: 932.301 PHOENIX

STATE; As

E

I
I
I

I

J

I

DESCITI PTIQN (QTY UNIT mari r~IAT}8R 1 AL RHCOLL UPRR TOTAL

sao I

I
I5000

914B

6210

1

12000

i
3

3
3
}
I
!

8
i

263689

I
I
I

26876

86250

20000

2200

i

l

I

I

151021

900

5000

9148

6210

1

12000

263689

26676

B6250

zcooo

2200

151021

14140

ENGINEEEING monk

BILL PREP

CANTILEV8H REM/DISP

CONTRIACT

ENGINEERING

ENVIRONMENTAL

INSTALL METER

YABOR ADDITIVE 167.vs~¢

non-swcx CANTILEVSRS

PERMI'l."i'ING

PRELIMINARY ENGINEERING

ROCK/GRAVEL/FILL

SIG-HWY xxcs

TRANS?/IB/OB/RCLW CONTR 14140

90o

5000

9148

e 210

1

12000

263689

26576

86250

20o00

2200

151021

14140

r

1
I

I

1

8
i

i
i

I
i

Torn.; ENGINEERING 421820 175415 597235 597235 i
I

I

1

1706 nae

4

3659

92500

1706

4

3659

92500

I

I

1

SIGNAL WORK

LABOR maorr lv a 167.76%

I-wrx. s'mnE EXPENSE

SALES TAK

SIGNAL 1017

4

3659

94483

'ro'II:>.L SIGNAL 2723 95146 97969 97869

1

l

I

I
I
!
I
I

424543 270561

i

I
I

8695104 O

LABOR/MATERIAL EXPENSE

RECOLLEC'lllBI»E/UFRR EXPENSE

ESTIMATED PROJECT COST 6 95104
I

THE ABOVE FIGURES ARE ESTIMATES Cr:Ly AND SUBJECT TO t'x.ur:1uAT1on. IN THE EVENT OP

AN 'N"REASE.' OR DECREASE IN THE COST OR QUANTITY OF MATERIAL OR LASOR REQUIRED,

UPRR W ILL BILL FOR ACTUAL CONSTRUCTION COSTS NI' THE CURRENT EFFECTIVE RATE .

:

I
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a

February ° , 2009

UPRR Folder No.: 2538-71

To the Contractor:

Before Union Pacific Railroad Company can permit you to perform work on its property for the
reconstruction, widening and improvement of the existing Williams Field Road at-grade public road
crossing, it will be necessary for you to complete and execute two originals of the enclosed Contractor 's
Right ofEnrrv Agreement. Please:

2.
3.

5.

Fill in the complete legal name of the contractor in the space provided 011 Page l of the Contractor's
Right of Entry Agreement. If a corporation, give the state of incorporation. If a partnership, give the
names of all partners.
Fill in the date construction will begin and be completed in Article 5, Paragraph A.
Fill in the name of the contractor in the space provided in the signature block at the end of the
Contractor's Right of Entry Agreement. If the contractor is a corporation, the person signing on its
behalf must be an elected corporate officer.
Execute and return all copies of the Contractor's Right of Entry Agreement together with your
Certificate of Insurance as required in Exhibit B, in the attached, self-addressed envelope.
Include a check made payable to the Union Pacific Railroad Company in the amount of$500.00. If
you require formal billing, you may consider this letter as a formal bill. in compliance with the
Internal Revenue Services' new policy regarding their Form 1099: I certify that 94-6001323 is the
Railroad Company's correct Federal Taxpayer identification Number and that Union Pacific Railroad
Company is doing business as a corporation.

I
I
I
I
I
I
I
I
I
I
I
I
I
I

Under Exhibit B of the enclosed Contractor's Right of Entry Agreement, you are required to procure
Railroad Protective Liability Insurance (RPLI) for the duration of this project. As a service to you, Union
Pacific is making this coverage available to you. If you decide that acquiring this coverage loom the Railroad
is of benefit to you, please contact Mr. Mike McGrade of Marsh USA 6) 800-729-7001 , e-mail:
william. smilh@marsh. com.

._,./

of theThis agreement will not be accepted by the Railroad Company until you have returned
following to the undersigned at Union Pacific Railroad Company:

l. Executed, unaltered duplicate original counterparts of the Contractor's Right of Entry Agreement,
2. Your check in the amount of$5()0.00 to pay the required balance due of the required Contractor's

Right of Entry fee. (The Folder Number and the name "Paul G. Farrell" should be written on the
check to insure proper credit). If you require formal billing, you may consider this letter as a formal
bill;
Copies of all of your up-to-date General Liability. Auto Liability 8: Workman's Compensation
Insurance Certificates (Yours and al/ contractors Q, naming Union Pacific Railroad Company as
additional insured;

"I
J .

4.

Real Estate Department
UNION PACIFIC RAILROAD COMPANY

1400 Douglas Street, MS 1690
Omaha, Nebraska 68179-1690

fax: 402.501.0340



I
I

Copy of your up-to-date Railroad Protective Liability Insurance Certificate (Yours cm all
cotzrrac/ors '), naming Union Pacific Railroad Company as additional insured.

RETURN ALL OF THESE REQUIRED ITEMS TOGETHER IN ONE ENVELOPE.
DO NOT MAIL ANY ITEM SEPARATELY.

If you have any questions concerning this agreement, please contact me as noted below. Have a safe
day!

Paul G. Far'r°e/I

I
I
I
I
I
I
I
I
I
I
I
I

Senior Manager Contracts
Phone: (402) 544-8620

e-mail:pg/21r/'eIl@up. com

4.

Real Estate Department
UNION PACIFIC RAILROAD COMPANY

1400 Douglas Street, MS 1690
Omaha. Nebraska 68179-1690

fax. 402 501.0340



Contractor's ROE (Generic) 08-15~07
Form Approved - AVP Law BUILDING AMERICA'

I
UPRR Folder No.: 2538-71

UPRR Audit No.: S180909

CONTRACTOR'S RIGHT OF ENTRY
AGREEMENT

THIS AGREEMENT is made and entered into as of the day of ,
200 , by and between UNION PACIFIC RAILROAD COMPANY, a Delaware corporation
("Railroad"); and

5

a

(NAME OF CONTRA CTOR)
corporation ("Compactor").

(Slate of Co/poration)

RECITALS:

Contractor has been hired by the TownofGilberr to perfonn work relating to the improvement,
reconstruction and widening of the existing Williams Field Road at-grade public road crossing (the
"work"), with all or a portion of such work to be perfonned on property of Railroad in the vicinity of
the Railroad's Mile Post 932.30 on the Railroads Phoenix Subdivision near Wrigley (Gilbert),
Maricopa County, Arizona, as such location is in the general location shown on the Railroad
Location Print marked Exhibit A, and as specified on theDetailed Print marked Exhibit A-l , each
attached hereto and hereby made a part hereof, which work is the subject of a contract dated

between the Railroad and the Town of Gilbert.

I
I
I
I
I
I
I (Daze 0/Contrczcf)

The Railroad is willing to penni the Contractor to perform the work described above at the
location described above subject to the terms and conditions contained in this Agreement

AGREEM ENT :

NOW, THEREFORE, it is mutually agreed by and between Railroad and Contractor, as
fbllowsr

ARTICLE 1 - DEFINITION OF CONTRACTOR.

I For purposes of this Agreement, all references in this agreement to Contractor shall include
Contractor's contractors, subcontractors, officers, agents and employees, and others acting under its
or their authority.

ARTICLE 2 - RIGHT GRANTED; PURPOSE.

Railroad hereby grams lo Contractor the right, during the term hereinafter stated and upon and
subject to each and all of the terms, provisions and conditions herein contained, to enter upon and
have ingress to and egress from the property described in the Recitals for the purpose ofpcrforming

Contractor's ROE (Generic) 08-15-07
Form Approved - AVP Law

Page 1 0f 4 February 2, 2009
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Contractor's ROE (Generic) 08~.15» 07
Form Approved - AVP Law BUILDING AMERICA"

the work described in the Recitals above. The right herein granted ro Contractor is limited to those
portions of Railroad's property specifically described herein, or as designated by the Railroad
Representative named in Article 4.

Q

ARTICLE 3 _ TERMS AND CONDITIONS CONTAINED IN EXHIBITS B, C & D.

The terms and conditions contained in ExhibitB, Exhibit C andExhibit D,attached hereto, are
hereby made a part of this Agreement.

ARTICLE 4 .. ALL EXPENSES TO BE BORNE BY CONTRACTOR; RAILROAD
REPRESENTATIVE.

A. Contractor shall bear any and all costs and expenses associated with any work performed by
Contractor, or any costs or expenses incurred by Railroad relating to this Agreement.

Contractor shall coordinate all omits work with the fOllowing Railroad representative or his or her
duly authorized representative (the "Railroad Representative"):

Mike Battista
Manager Track Maintenance

Union Pacyie Railroad Company
1255 South Campbell Avenue

Tucson, AZ 85713
Phone: 602-322-2506
Fax: 602-322-2515

John Clark
Manager Signal /Vfainlencznce

Union Picnic Railroad Company
301 Gila Street

Yuma, AZ 85364
Phone: 925-343-4563
Fax: 928-343-4558

C.

|
Contractor, al its own expense, shall adequately police and supervise all work to be performed by
Contractor and shall ensure that such work is performed in a safe manner as set forth in Section 7
of Exhibit B. The responsibility of Contractor for safe conduct and adequate policing and
supervision of Contractor's work shall not be lessened or otherwise affected by Railroad's
approval of plans and specifications involving the work, or by Railroad's collaboration in
performance of any work, or by the presence at the work site of a Railroad Representative, or by
compliance by Contractor with any requests or reconiniendations made by Railroad
Representative.

ARTICLE 5 .. TERM: TERMINATION.

A. The grant fright herein made to Contractor shall commence Qr the date of this Agreement, and

continue until J
unless sooner terminated as herein provided, or

(Expiration Date)
at such time as Contractor has completed its work on Railroads property, whichever is earlier.
Contractor agrees to notify the Railroad Representative in writing when it has completed its work
on Railroad's property.

This Agreement may be terminated by either party on ten (lo) days written notice to the other
party.

Contractors ROE (Generic) 08-15-07
Form Approved . AVP Law

B.

B.
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Comtractoré  ROE (Generic) 08-15-07
Form Approved »  AVP Law BUILDING Amt:RlcA°

ARTICLE 6 .. CERTIFICATE OF INSURANCE.

A. Before commencing any work, Contractor will provide Railroad with the (i) insurance binders,
policies, certificates and endorsements set forth in Exhibit C of this Agreement, and (ii) the
insurance endorsements obtained by each subcontractor as required under Section 12 of Exhibit
B of this Agreement.

B. All insurance correspondence, binders, policies, cerliHcates and endorsements shall be sent to:

Union Pacyic Railroad Company
Real Estate Department

I400 Douglas Street, MS 1690
Umaha, NE 68179-1690

UPRR Folder No.. 2538-7]I
I
I

ARTICLE 7 .. DISMISSAL OF CONTRACTOR'S EMPLOYEE.

At the request of Railroad, Contractor shall remove from RailroadS property any employee of
Contractor who fails to confonn to the instructions of the Railroad Representative in connection with
the work on Railroad's property, and any right of Contractor shall be suspended until such removal
has occurred. Contractor shall indemnify Railroad against any claims arising from the removal of
any such employee from Railroad's property.

ARTICLE 8 - ADMINISTRATIVE FEE.

Upon the execution and delivery of this Agreement, Contractor shall pay to Railroad FIVE
HUNDRED DOLLARS ($500.00) as reimbursement for clerical, administrative and handling
expenses in connection with the processing of this Agreement.

ARTICLE 9 - CROSSINGS.

No additional vehicular crossings (including temporary haul roads) or pedestrian crossings over
Railroad's trackage shall be installed or used by Contractor without the prior written permission of
Railroad.

ARTICLE 10 - EXPLGSIVES.

I
I
I
|

I

Explosives or other highly flammable substances shall not he stored on Railroad's property
without the prior written approval of Railroad.

Contractor's ROE (Generic) 084 5-07
Form Approved _ AVP Law
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Form Approved - AVP Law BUILDING Ame:RlcA°

I
W the parties hereto have duly executed this agreement in

duplicate as of the date first herein written.
IN wiTnEss WHEREUF,

UNION PACIFIC RAILROAD COMPANY
(Federal Tax ID #94-6()01323)

By:
PAUL G. FARRELL

Senior Manager Contracts

(Name r1f(TonrracIor)

By

Title:

I
I
I
I
I
I
I
I
I

Contractor's ROE (Generic) 084 5»O7
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EXHIBIT B

TO conTRAcToR's RIGHT OF ENTRY AGREEMENT

TERMS AND CONDITIONS

Section 1. NOTICE OF COMMENCEMENT OF WORK - FLAGGING.

contractor agrees to notify the Railroad Representative at least ten (10) working days in advance of Contractor commencing its
work and at least ten (10) working days in advance of proposed performance of any work by Contractor in which any person or
equipment will be within twenty-five (25) feet of any track, or will be near enough to any track that any equipment e>dension (such
as, but not limited to, a crane boom) will reach to within twenty~five (25) feet of any track No work of any kind shall be
performed, and no person, equipment, machinery, tool(s), material(s), vehicie(s), or thing(s) shall be located, operated, placed, or
stored within twenty-five (25) feet of any of Railroad's track(s) at any time, for any reason, unless and until a Railroad flagman is
provided to watch for trains. Upon receipt of such ten (10)-day notice, the Railroad Representative will determine and inform
Contractor whether a flagman need be present and whether Contractor needs to implement any special protective or safety
measures. If flagging or other special protective or safety measures are performed by Railroad, Railroad will bill Contractor for
such expenses incurred by Railroad, unless Railroad arid a federal, state or local governmental entity have agreed that Railroad

, If Railroad will be sending the bills to Contractor,
Contractor shall pay such bills within thirty (30) days of Contractor's receipt of billing, If Railroad performs any flagging, or other
special protective or safety measures are performed by Railroad, Contractor agrees that Contractor is not relieved of any of its
responsibilities or liabilities set forth in this Agreement.

The rate of pay per hour for each flagman will be the prevailing hourly rate in effect for an eight-hour day for the class of flagmen
used during regularly assigned hours and overtime in accordance with Labor Agreements and Schedules in effect at the time the
work is performed. In addition to the cost of such labor, a composite charge for vacation, holiday, health and welfare,
supplemental sickness, Railroad Retirement and unemployment compensation, supplemental pension, Employees Liability and
Property Damage and Administration will be included, computed on actual payroll. The composite charge will be the prevailing
composite charge in effect at the time the work is performed. One and one-half times the current hourly rate is paid for overtime,
Saturdays and Sundays, and two and one-half times current hourly rate for holidays. Wage rates are subject to change, at any
time, by law or by agreement between Railroad and its employees, and may be retroactive as a result of negotiations or a ruling
of an authorized governmental agency. Additional charges on labor are also subject to change. If the wage rate or additional
charges are changed, Contractor (or the governmental entity, as applicable) shall pay on the basis of the new rates and charges.

Reimbursement to Railroad will be required covering the full eight-hour day during which any flagman is furnished, unless the
flagman can be assigned to other Railroad work during a portion of such day, in which event reimbursement will not be required
for the portion of the day during which the flagman is engaged in other Railroad work. Reimbursement will also be required for
any day not actually worked by the flagman following the flagman's assignment to work on the project for which Railroad is
required to pay the flagman and which could not reasonably be avoided by Railroad by assignment of such flagman to other
work, even though Contractor may not be working during such time. When it becomes necessary for Railroad to bulletin and
assign an employee to a flagging position in compliance with union collective bargaining agreements, Contractor must provide
Railroad a minimum of five (5) days notice prior to the cessation of the need for a flagman. lffive (5) days notice of cessation is
not given, Contractor will still be required to pay flagging charges for the five (5) day notice period required by union agreement
to be given to the employee, even though flagging is not required for that period. An additional ten (10) days notice must then be
given to Railroad if flagging services are needed again after such five day cessation notice has been given to Railroad.

is to bill such expenses to the federal state or local governmental entity

Section 2. LIMITATION ANDSUBORDINATION OF RIGHTS GRANTED

The foregoing grant of right is subject and subordinate to the prior and continuing right and obligation of the Railroad to use and
maintain its entire property including the right and power of Railroad to construct, maintain, repair, renew, use, operate, change,
modify or relocate railroad tracks, roadways, signal, communication, fiber optics, or other wire lines, pipelines and other facilities
upon, along or across any or all parts of its property, all or any of which may be freely done at any time or times by Railroad
without liability to Contractor or to any other party for compensation or damages.

The foregoing grant is also subject to all outstanding superior rights (including those in favor of licensees and lessees of
Railroad's property, and others) and the right of Railroad to renew and extend the same, and is made without covenant of title or
for quiet enjoyment

Section 3. NO INTERFERENCE WITH OPERATIONS OF RAILROAD AND ITS TENANTS.

Contractor shall conduct its operations so as not to interfere with the continuous and uninterrupted use and operation of the
railroad tracks and property of Railroad, including without limitation the operations of Railroad's lessees, licensees or others,
unless specifically authorized in advance by the Railroad Representative. Nothing shall be done or permitted to be done by
Contractor at any time that would in any manner impair the safety of such operations. When not in use, Contractor's machinery
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and materials shall be kept at least firry (50) feet from the centerline of Railroad's nearest track, and there shall be no vehicular
crossings of Railroads tracks except at existing open public crossings.

Operations of Railroad and work performed by Railroad personnel and delays in the work to be performed by Contractor caused
by such railroad operations and work are expected by Contractor, and Contractor agrees that Railroad shall have no liability to
Contractor, or any other person or entity for any such delays. The Contractor shall coordinate its activities with those of Railroad
and third parties so as to avoid interference with railroad operations The safe operation of Railroad train movements and other
activities by Railroad takes precedence over any work to be performed by Contractor.

Section 4. LIENS.

Contractor shall pay in full all persons who perform labor or provide materials for the work to be performed by Contractor.
Contractor shall not create, permit or suffer any mechanic's or material men's liens of any kind or nature to be created or enforced
against any property of Railroad for any such work performed. Contractor shall indemnify and hold harmless Railroad from and
against any and all liens, claims, demands, costs or expenses of whatsoever nature in any way connected with or growing out of
such work done, labor performed, or materials furnished. If Contractor fails to promptly cause any lien to be released of record,
Railroad may, at its election, discharge the lien or claim of lien at Contractor's expense

Section 5. PROTECTION OF FIBER OPTIC CABLE SYSTEMS.

Fiber optic cable systems may be buried on Railroad's property. Protection of the fiber optic cable systems is of extreme
importance since any break could disrupt service to users resulting in business interruption and loss of revenue and profits.
Contractor shall telephone Railroad during normal business hours (7:00 a,m. to 9:00 p.m. Central Time, Monday through Friday,
except holidays) at t-800-336-9193 (also a 24-hour, 7-day number for emergency calls) to determine iffier optic cable is buried
anywhere on Railroad's property to be used by Contractor. If it is, Contractor will telephone the telecommunications
company(ies) involved, make arrangements for a cable locator and, if applicable, for relocation or other protection of the fiber
optic cable,
accomplished.

In addition to other indemnity provisions in this Agreement, Contractor shall indemnify, defend and hold Railroad harmless from
and against all costs, liability and expense whatsoever (including, without limitation, attorneys' fees, court costs and expenses)
arising out of any act or omission of Contractor, its agents and/or employees, that causes or contributes to (1) any damage to or
destruction of any telecommunications system on Railroad's property, and/or (2) any injury to or death of any person employed
by or on behalf of any telecommunications company, andlor its contractor, agents and/or employees, on Railroad's property.
Contractor shall not have or seek recourse against Railroad for any claim or cause of action for alleged loss of profits or revenue
or loss of service or other consequential damage to a telecommunication company using Railroad's property or a customer or
user of services of the fiber optic cable on Railroad's property.

Contractor shall not commence any work until all such protection or relocation (if applicable) has been

Section s. PERMITS - COMPLIANCE WITH LAws,

In the prosecution of the work covered by this Agreement, Contractor shall secure any and all necessary permits and shall
comply with all applicable federal, state and local laws, regulations and enactments affecting the work including, without limitation, all
applicable Federal Railroad Administration regulations.

Section 7. SAFETY.

Safety of personnel, property, rail operations and the public is of paramount importance in the prosecution of the work performed
by Contractor. Contractor shall be responsible for initiating, maintaining and supervising all safety, operations and programs in
connection with the work. Contractor shall at a minimum comply with Railroad's safety standards listed in Exhibit c, hereto
attached, to ensure uniformity with the safety standards followed by Railroad's own forces. As a part of Contractor's safety
responsibilities, Contractor shall notify Railroad if Contractor determines that any of Railroad's safety standards are contrary to
good safety practices, Contractor shall furnish copies of Exhibit C to each of its employees before they enter the job site.

Without limitation of the provisions of paragraph A above, Contractor shall keep the job site free from safety and health hazards
and ensure that its employees are competent and adequately trained in all safety and health aspects of the job.

Contractor shall have proper first aid supplies available on the job site so that prompt first aid services may be provided to any
person injured on the job site. Contractor shall promptly notify Railroad of any U.S. Occupational Safety and Health
Administration reportable injuries. Contractor shall have a nondelegable duty to control its employees while they are on the job
site or any other property of Railroad, and to be certain they do not use, be under the influence of, or have in their possession
any alcoholic beverage, drug or other substance that may inhibit the safe performance of any work.

If and when requested by Railroad, Contractor shall deliver to Railroad a copy of Contractor's safety plan for conducting the work
(the "Safety Pian") Railroad shall have the right, but not the obligation, to require Contractor to correct any deficiencies in the
Safety Plan. The terms of this Agreement shall control if there are any inconsistencies between this Agreement and the Safety
Plan
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SE, ;ill'\ 8. INDEMNITY.

A. To the extent not prohibited by applicable statute, Contractor shall indemnify, defend and hold harmless Railroad, its affiliates,
and its and their officers, agents and employees ("Indemnified Parties") from and against any and all loss, damage, injury,
liability, claim, demand, cost or expense (including, without limitation, attorney's, consultant's and experts fees, and court costs),
fine or penalty (collectively, "loss") incurred by any person (including, without limitation, any indemnified party, contractor, or any
employee of contractor or of any indemnified party) arising out of or in any manner connected with (i) any work performed by
Contractor, or (ii) any act or omission of Contractor, its officers, agents or employees, or (iii) any breach of this Agreement by
Contractor.

The right to indemnity under this Section 8 shall accrue upon occurrence of the event giving rise to the loss, and shall apply
regardless of any negligence or strict liability of any indemnified party, except where the loss is caused by the sole active
negligence of an indemnified party as established by the final judgment of a court of competent jurisdiction. The sole active
negligence of any indemnified party shall not bar the recovery of any other indemnified party.

Contractor expressly and specifically assumes potential liability under this Section 8 for claims or actions brought by Contractor's
own employees. Contractor waives any immunity it may have under worker's compensation or industrial insurance acts to
indemnify Railroad under this Section 8. Contractor acknowledges that this waiver was mutually negotiated by the parties
hereto.

No court or jury findings in any employee's suit pursuant to any worker's compensation act or the federal employers' liability act
against a party to this Agreement may be relied upon or used by Contractor in any attempt to assert liability against Railroad.

The provisions of this Section 8 shall survive the completion of any work performed by Contractor or the termination or expiration
of this Agreement. In no event shall this Section 8 or any other provision of this Agreement be deemed to limit any liability
Contractor may have to any indemnified panty by statute or under common law.

Section 9. RESTORATION OF PROPERTY.

In the event Railroad authorizes Contractor to take down any fence of Railroad or in any manner move or disturb any of the other
property of Railroad in connection with the work to be performed by Contractor, then in that event Contractor shall, as soon as
possible and at Contractor's sole expense, restore such fence and other property to the same condition as the same were in before
such fence was taken down or such other property was moved or disturbed. Contractor shall remove all of Contractor's tools,
equipment, rubbish and other materials from Railroad's property promptly upon completion of the work, restoring Railroad's property
to the same state and condition as when Contractor entered thereon.

Section 10. WAIVER OF DEFAULT.

Waiver by Railroad of any breach or default of any condition, covenant or agreement herein contained to be kept, observed and
performed by Contractor shall in no way impair the right of Railroad to avail itself of any remedy for any subsequent breach or default.

Section 11. MODIFICATION . ENTIRE AGREEMENT.

No modification of this Agreement shall be effective unless made in writing and signed by Contractor and Railroad. This
Agreement and the exhibits attached hereto and made a part hereof constitute the entire understanding between Contractor and
Railroad and cancel and supersede any prior negotiations, understandings or agreements, whether written or oral, with respect to the
work to be performed by Contractor

Section 12. ASSIGNMENT . SUBCONTRACTING.

Contractor shall not assign or subcontract this Agreement, or any interest therein, without the written consent of the Railroad,
Contractor shall be responsible for the acts and omissions of all subcontractors. Before Contractor commences any work, the
Contractor shall, except to the extent prohibited by law; (1) require each of its subcontractors to include the Contractor as "Additional
Insured" in the subcontractor's Commercial General Liability policy and Business Automobile policies with respect to all liabilities
arising out of the subcontractor's performance of work on behalf of the Contractor by endorsing these policies with ISO Additional
Insured Endorsements CG 20 26, and CA 20 48 (or substitute forms providing equivalent coverage, (2) require each of its
subcontractors to endorse their Commercial General Liability Policy with "Contractual Liability Railroads" ISO Form CG 24 17 10 01
(or a substitute form providing equivalent coverage) for the job site; and (3) require each of its subcontractors to endorse their
Business Automobile Policy with "Coverage For Certain Operations in Connection With Railroads" ISO Form CA 20 70 10 01 (or a
substitute form providing equivalent coverage) for the job site.
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EXHIBIT C

TO CONTRACTOR'S RIGHT OF ENTRY AGREEMENT

INSURANCE PROVISIONS

Contractor shall, at its sole cost and expense, procure and maintain during the course of the Project and until all Project work on
Railroad's property has been completed and the Contractor has removed all equipment and materials from Railroad's property and
has cleaned and restored Railroad's property to Railroad's satisfaction, the following insurance coverage;

Commercial General Liability Insurance. Commercial general liability (CGL) with a limit of not less than $5,000,000 each
occurrence and an aggregate limit of not less than $10,000,000. CGL insurance must be written on ISO occurrence form CG 00
01 12 04 (or a substitute form providing equivalent coverage).

The policy must also contain the following endorsement, which must be stated on the certificate of insurance:
» Contractual Liability Railroads ISO form CG 24 17 10 01 (or a substitute form providing equivalent coverage) showing

"Union Pacific Railroad Company Property" as the Designated Job Site, and
Designated Construction Project(s) General Aggregate Limit ISO Form CG 25 03 03 97 (or a substitute form providing
equivalent coverage) showing the project on the form schedule,

Business Automobile Coveraqe Insurance. Business auto coverage written on ISO form CA 00 01 10 01 (or a substitute form
providing equivalent liability coverage) with a combined single limit of not less $5,000,000 for each accident and coverage must
include liability arising out of any auto (including owned, hired and non-owned autos).

The policy must contain the following endorsements, which must be stated on the certificate of insurance;
Coverage For Certain Operations In Connection With Railroads ISO form CA 20 70 1001 (or a substitute form providing
equivalent coverage) showing "Union Pacific Property" as the Designated Job Site
Motor Carrier Act Endorsement .- Hazardous materials clean up (MCS-90) if required by law.

•

Workers' Compensation and Employers' Liability insurance. Coverage must include but not be limited to;
Contractor's statutory liability under the workers' compensation laws of the state where the work is being performed.
Employers' Liability (Part B) with limits of at least $500,000 each accident, $500,000 disease policy limit $500,000 each
employee.

If Contractor is self-insured, evidence of state approval and excess workers compensation coverage must be provided.
Coverage must include liability arising out of the U, S. Longshoremen's and Harbor Workers' Act, the Jones Act, and the Outer
Continental Shelf Land Act, if applicable.

The policy must contain the following endorsement, which must be stated on the certificate of insurance:
» Alternate Employer endorsement ISO form WC 00 03 01 A (era substitute form providing equivalent coverage) showing

Railroad in the schedule as the alternate employer (or a substitute form providing equivalent coverage).

Railroad Protective Liability Insurance. Contractor must maintain Railroad Protective Liability insurance written on ISO
occurrence form CG 00 35 12 04 (or a substitute form providing equivalent coverage) on behalf of Railroad as named
insured, with a limit of not less than $2,000,000 per occurrence and an aggregate of $6,000,000 A binder stating the policy
is in place must be submitted to Railroad before the work may be commenced and until the original policy is forwarded to
Railroad

Umbrella or Excess Insurance. If Contractor utilizes umbrella or excess policies, these policies must "follow form" and afford
no less coverage than the primary policy.

F. Pollution Liability Insurance. Pollution liability coverage must be written on ISO form Pollution Liability Coverage Form
Designated Sites CG 00 39 12 04 (or a substitute form providing equivalent liability coverage), with limits of at least
$5,000,000 per occurrence and an aggregate limit of $i0,000,000

If the scope of work as defined in this Agreement includes the disposal of any hazardous or non-hazardous materials from the
job site, Contractor must furnish to Railroad evidence of pollution legal liability insurance maintained by the disposal site operator
for losses arising from the insured facility accepting the materials, with coverage in minimum amounts of $1 ,000.000 per loss,
and an annual aggregate of $2,000,000

Other Requirements
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G. All p01iéyriesi required above (except worker's compensation and employers liability) must include Railroad as "Additional
insured" using ISO Additional insured Endorsements CG 20 26, and CA 20 48 (or substitute forms providing equivalent
coverage), The coverage provided to Railroad as additional insured shall, to the extent provided under ISO Additional insured
Endorsement CG 20 26, and CA 20 48 provide coverage for Railroads negligence whether sole or partial, active or passive, and
shall not be limited by Contractor's liability under the indemnity provisions of this Agreement.

Punitive damages exclusion, if any, must be deleted (and the deletion indicated on the certificate of insurance), unless the law
governing this Agreement prohibits all punitive damages that might arise under this Agreement.

Contractor waives all rights of recovery, and its insurers also waive all rights of subrogation of damages against Railroad and its
agents, officers, directors and employees. This waiver must be stated on the certificate of insurance

Prior to commencing the work, Contractor shall furnish Railroad with a certificate(s) of insurance, executed by a duly authorized
representative of each insurer, showing compliance with the insurance requirements in this Agreement,

K. All insurance policies must be written by a reputable insurance company acceptable to Railroad or with a current Best's
Insurance Guide Rating of A- and Class VII or better, and authorized to do business in the state where the work is being
performed.

The fact that insurance is obtained by Contractor or by Railroad on behalf of Contractorwilf not be deemed to release or diminish
the liability of Contractor, including, without limitation, liability under the indemnity provisions of this Agreement. Damages
recoverable by Railroad from Contractor or any third party will not be limited by the amount of the required insurance coverage,
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EXHIBIT D

TO CONTRACTORS RIGHT OF ENTRY AGREEMENT

MINIMUM SAFETY REQUIREMENTS

The term "employees" as used herein refer to al! employees of Contractor as well as all employees of any subcontractor or agent
of Contractor.

I. ClothinG

A. 'All employees of Contractor will be suitably dressed to perform their duties safely and in a manner that will not interfere with their
vision, hearing, or free use of their hands or feet.

Specifically, Contractor's employees must wear:

(i) Waist-length shirts with sleeves.
(ii) Trousers that cover the entire leg. If flare-legged trousers are worn, the trouser bottoms must be tied to prevent catching,
(iii) Footwear that covers their ankles and has a defined heel. Employees working on bridges are required to wear safety-toed

footwear that conforms to the American National Standards Institute (ANSI) and FRA footwear requirements.

Employees shall not wear boots (other than work boots), sandals, canvas-type shoes, or other shoes that have thin soles or
heels that are higher than normal.

Employees must not wear loose or ragged clothing, neckties, finger rings, or other loose jewelry while operating or working on
machinery.

II. Personal Protective Equipment

Contractor shall require its employees to wear personal protective equipment as specified by Railroad rules, regulations, or
recommended or requested by the Railroad Representative.

(i) Hard hat that meets the American National Standard (ANSI) Z89,1
Contractor's company logo or name.

(ii) Eye protection that meets American National Standard (ANSI) for occupational and educational eye and face protection,
Z87.1 - latest revision. Additional eye protection must be provided to meet specific job situations such as welding, grinding,
etc.

(iii) Hearing protection, which affords enough attenuation to give protection from noise levels that will be occurring on the job
site. Hearing protection, in the form of plugs or muffs, must be worn when employees are within;

- 100 feet of a locomotive or roadway/work equipment
l 15 feet of power operated tools
l 150 feet objet blowers or pile drivers
- 150 feet of retarders in use (when within 10 feet, employees must wear dual ear protection - plugs and muffs)

(iv) Other types of personal protective equipment, such as respirators, fall protection equipment, and face shields, must be worn
as recommended or requested by the Raifroad Representative.

latest revision Hard hats should be affixed with

III. On Track Safety

Contractor is responsible for compliance with the Federal Railroad Administration's Roadway Worker Protection regulations -
4QcFR2i4, Subpart C and Railroad's On-Track Safety rules. Under 49CFR214, Subpart C, railroad contractors are responsible for
the training of their employees on such regulations. In addition to the instructions contained in Roadway Worker Protection
regulations, all employees must:

(i) Maintain a distance of twenty-five (25) feet to any track unless the Railroad Representative is present to authorize
movements.

(ii) Wear an orange, reflector zed workwear approved by the Railroad Representative.
(iii) Participate in a job briefing that will specify the type of On-Track Safety for the type of work being performed. Contractor

must take special note of limits of track authority, which tracks may or may not be fouled. and clearing the track. Contractor
will also receive special instructions relating to the work zone around machines and minimum distances between machines
while working or traveling.

IV. Equipment

It is the responsibility of Contractor to ensure that all equipment is in a safe condition to operate (f. in the opinion of the Railroad
Representative, any of Contractor's equipment is unsafe for use, Contractor shall remove such equipment from Railroad's
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B.

C.

property. In addition, Contractor must ensure that the operators of all equipment are properly trained and competent in the safe
operation of the equipment In addition, operators must be:

l Familiar and comply with Railroad's rules on lockout/tagout cf equipment.
n Trained in and comply with the applicable operating rules if operating any Hy-rail equipment on-track.

l Trained in and comply with the applicable air brake rules if operating any equipment that moves rail cars or any other
railbound equipment.

All self-propelled equipment must be equipped with a first-aid kit, fire extinguisher, and audible back~up warning device.

Unless otherwise authorized by the Railroad Representative, all equipment must be parked a minimum of twenty-five (25) feet
from any track. Before leaving any equipment unattended, the operator must stop the engine and properly secure the equipment
against movement.

Cranes must be equipped with three orange cones that will be used to mark the working area of the crane and the minimum
clearances to overhead powerlines.

v.

A.

B,

I
I

General Safety Requirements

Contractor shall ensure that all waste is properly disposed of in accordance with applicable federal and state regulations.

Contractor shall ensure that all employees participate in and comply with a job briefing conducted by the Railroad
Representative, if applicable. During this briefing, the Railroad Representative will specify safe work procedures, (including On-
Track Safety) and the potential hazards of the job. If any employee has any questions or concerns about the work, the employee
must voice them during the job briefing. Additional job briefings will be conducted during the work as conditions, work
procedures, or personnel change.

C. All track work performed by Contractor meets the minimum safety requirements established by the Federal Railroad
Administration's Track Safety Standards 49CFR213.

D. All employees comply with the following safety procedures when working around any railroad track;

(i) Always be on the alert for moving equipment. Employees must always expect movement on any track, at any time, in either
direction.

(ii) Do not step or walk on the top of the rail, frog, switches, guard rails, or other track components.
(iii) in passing around the ends of standing cars, engines, roadway machines or work equipment, leave at least 20 feet between

yourself and the end of the equipment. Do not go between pieces of equipment of the opening is less than one car length
(50 feet).

(iv) Avoid walking or standing on a track unless so authorized by the employee in charge.
(v) Before stepping over or crossing tracks, look in both directions first.
(vi) Do not sit on, lie under, or cross between cars except as required in the performance of your duties and only when track and

equipment have been protected against movement.

All employees must comply with all federal and state regulations concerning workplace safety.
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INTRODUCTION

This traffic study analyzes the impacts of the proposed mixed residential/commercial
development located south of Ray Road, west of Power Road, east of Wade Road, and
north of Pecos Road. This particular area is a portion of a larger development, the Cooley
Station Master Planned Community. It is located in Gilbert, Arizona as shown on Figure
1. A previous traffic study in this area addressed the entire master planned community at
Tull buildout conditions. This study analyzes the southern portion of the previous Cooley
Master Plan.

The purposes of this study are :

1. To determine the access and egress needs to serve the site,
2. To review driveway, access, and deceleration lane configurations on the

adjacent roadway network, and
3. To prepare a traffic impact study for submittal to the Town of Gilbert.

Traffic conditions were analyzed for two scenarios: background traffic in Year 2015, plus
full development of Cooley Station, and background traffic in die horizon Year 2025,
plus full development of the site..Traffic is analyzed at accesses and on all adjacent
roadways within one-half mile.

This revised report incorporates comments from the Town of Gilbert dated September 15,
2006. A copy of the comments and a response memorandum are included in Appendix G.

The conclusions of this report are listed in the final section, RECOMMENDATIONS .
Appendix A contains summaries of individual capacity analyses. The following sections
detail the methodology used to reach the conclusions.

DESCRIPTION OF PROPOSED DEVELOPMENT

The schematicsite plan for the proposed development is shown on Figure 2. It is a mixed
residential and commercial development with 18,099 dwelling units, a £79.74 acre
Village Center, a 3:40.03 acre Business Park, a i21 acre K-8 School, and i2l.2 acre
shopping center parcel. The residential lots are composed of single family, town homes
and apartments. The commercial site is assigned to have general retail stores and is
regarded as a shopping center. '

There is an existing high school, Higley High School, located on the northeast comer of
Pecos Road and Recker Road. There is also an existing shopping center located on the
northwest comer of Williams Field Road and Power Road. Arizona State University
Polytechnic Campus is also located near the site, east of Power Road. These adjacent
sites create additional traffic on the arterial roadways and will interact with the site.
Currently the site area and most of the surrounding area a combination of agricultural and
residential land uses, with expensive development occurring in the area.

Cooley Station Traffic Impact Stu iv
Page 3
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DESCRIPTION OF ROAD NETWORK

The internal road network is shown on Figure 2,

Power Road serves as the main north-south through street, connecting the site area to the
San Tan Freeway. Power Road is currently two lanes in each direction in the vicinity of
the site. Power Road has signalized intersection control at Ray Road, Williams Field
Road, and Pecos Road.

Reeker Road is currently under construction south of Water Road and between Williams
Field Road and Pecos Road. Recker Road has signalized intersection control at Pecos
Road, Ray Road and Water Road, and is four-way STOP sign controlled at Williams
Field Road. Although it is an arterial, Racker Road does not have an interchange with the
San Tan Freeway, and it does not extend through to Germany Road on the south.

Williams Field Road is currently two lanes in each direction in the vicinity of the site,
with a posted speed limit of 45 mph.

East of Racker Road, Ray Road is a five-lane road (two lanes westbound and three lanes
eastbound). West wRecker Road, Ray Road is a six-lane road. The posted speed limit on

Ray Road is 45 mph.

West of Racker Road, Pecos Road is a five-lane roadway (two lanes eastbound and three
lanes westbound). East of Recser Road, Pecos Road is a six-lane roadway. The posted
speed limit is 45 mph.

TRIP GENERATION

The first step in estimating traffic from the proposed development is to calculate the total
estimated vehicle trips to and from the site on an average weekday after the site has been
completely built out. This is called trip generation. Vehicle trips are estimated for a total
average weekday and for AM and PM peak hours. Trip Generation, Seventh Edition,
2003, and the Trip Generation Handbook, 2"d Edition, June 2004, published by the
Institute of Transportation Engineers (ITS), were the sources for the trip rates used in this
study.

For a large area such as this, some trips will have both their origin and their destination
end within the study area. These are referred to as "internal" trips. Other trips will have
one end, either origin or destination, in the site and the other end outside the site. These
are referred to as "external" trips. The arterial street approaches to the site that these
external trips use are referred to as "external stations."

Each trip has two trip ends. The trip Production end represents the end of the trip where
the decision to make a trip is Made. Generally, this is the home end of a home-based trip.
The Attraction end of the trip is generally the end where the trip maker engages in some
activity, such as employment, shopping, education or recreation.

Cooley Station Tia]§Ge Impact Stud Page 6
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TCAD ID is the ID unique to the TransCAD modeling program used to identify the
endpoint associated with each parcel.

Parcel Type describes the parcel use.

Units specifies the units of land use used for generating trips. "Thousands of Gross
Square Feet" is abbreviated TGSF. Dwelling units is abbreviated DUs.

Amount is the number of units in the parcel (i.e. 544 Thousand Gross Square Feet or 134
Dwelling Units).

LUC is the ITS Land Use Code. It refers to the section of the ITS manual from which the
trip rates were obtained.

Rates present the number of daily, AM peak hour and PM peak hour vehicle trips to and
from the subject land use per unit.

Percent In is the percentage of AM and PM vehicle trips arriving inbound at the land
use. The remaining percent of trips are leaving outbound. For instance, 25 percent of AM
peak hour trips are arriving at a single family home, and the remaining 75 percent are
leaving the home. For daily trips, it is assumed that 50 percent are inbound trips and 50
percent are outbound trips.

Trips are the calculated number of trips. They are calculated as the amount times the rate
times the percent inbound or outbound.

Productions and Attractions for adjacent developments can be found in Appendix D.
Detailed trip generation tables for the adjacent developments are shown in Appendix C.
The total internal Productions for the study area are more than the total internal
Attractions. The difference is Attractions to external stations. These are trips between the
study area and other locations in the metropolitan region.

TRIP DISTRIBUTION

Trip distribution is the process of assigning a starting location for each inbound trip to the
site and an ending location for each outbound trip. Daily, AM peak hour and PM peak
hour trips are distributed separately.

External trips are split between a number of external stations, which represent Medal
approaches to the study area. Total external trip Attractions are calculated as the
difference between internal Productions and internal Attractions. Specifically,

Total Daily A(Ext) = Total Daily P(Int) - Total Daily A(Int)
Total AM~In A(Ext) = Total AM-Out P(lnt) --- Total AM-In A(Int)
Total AM-Out A(Ext) = Total AM-In P(Int) .- Total AM-out A(lnt)
Total PM-ln A(Ext) = Total PM-out P(lnt) .- Total PM-ln A(Int)
Total PM-Out A(Ext) :: Total PM-In P(Int) - Total PM-Out A(lnt)

Cooley Station Tra]]7c Impact Study Page 10



Where,

Daily
A
P
Inf
Ext

ADT trip generation
= Attractions
= Productions
= Internal zone

External station

Site trips were distributed by direction proportionally to the sum of Year 2020 population
and employment forecasts within ten miles of the center of the site, These projections
were obtained from Year 2020 Population and Employment projections by the Maricopa
Association of Government (MAG). These values are shown in Table 3. A worksheet of
MAG data for the site is included in Appendix B.

Table 3
Trip Distribution Percentages

Cooley Station Traj§'ic Impact Study

Direction Trip Distribution Percentage

Higley Road, North

Racker Road, North

Power Road, North

San Tan Freeway, East

Ray Road, East

Williams Field Road, East

Pecos Road, East

Power Road, South

Wrigley Road, South

Pecos Road, West

Williams Field Road, West

Ray Road, West

San Tan Freeway, West

Total

20%

2%

2%

15%

3%

5%

1%

2%

4%

5%

10%

10%

21%

100%

The next step is to run the TransCAD program gravity model to create tables of trip
origins and destinations. The gravity model is the most widely used trip distribution
model. This model explicitly relates flows between zones to inter-zonal impedance to
travel.

Cooley Slafion Tragic ImpactStudy Page II



The assumption behind the gravity model is that the number of trips produced at zone i
that are attracted to zone j is proportional to :

The number of trips produced in zone i
The number of trips attracted to zone j
A function of the relative impedance between the zones, called impedance.

•

•

•

For this study the impedance between zones i and j is defined as :

F(cai) = (`1/c,~,) x ¢*'~°"°*j>,

Where, Cid = travel time between zones i and j, which is distance times 60 divided by
miles per hour. For external stations, a distance to the average location for trips going in
that direction was added to the calculation of distance. The final step is to convert the trip
matrices from the gravity model into trip matrices ready to assign to the network.

There are three trip matrices for assignment:

2.

3.

1. Average Daily Traffic (ADT) This is the daily trip table, balanced so that trips from
zone i to zone j equal trips from zone j to zone i.
AM Trip Table The trip table made with AM inbound Productions and outbound
Attractions is transposed and added to the trip table made with AM outbound
Productions and inbound Attractions.
PM Trip Table The trip table made with PM inbound Productions and outbound
Attractions is transposed and added to the trip table made with PM outbound
Productions and inbound Attractions .

STUDYAREATRAFFIC ASSIGNMENT

A traffic assignment was performed with the use of TransCAD transportation soiiware,
Vehicle trips between each origin and destination were determined as outlined above and
combined in an origin-destination (O-D) matrix in TransCAD. A graphical representation
of the transportation network servicing the study area was also created in TransCAD. The
flows of traffic for each O-D pair in the matrix were loaded onto the transportation
network. The number of trips assigned to a roadway is based upon the travel time each
path could carry.

A User Equilibrium Capacity Restraint method was used to assign the trips within
TransCAD. Capacity Restraint recalculates travel time on roadways based on the volume
and level of congestion on them. The prograIn then reassigns trips using the new travel
times. This is repeated up to 20 iterations to achieve an equilibrium solution. Background
traffic is included for the recalculation of travel time in each iteration.

User equilibrium uses an iterative process to achieve a convergent solution in which no
traveler can improve his or her travel time by shifting routes.

Cooley Station Tra]j'ic ImpactStuafv Page 12



In each iteration, network link flows are computed, which incorporate link capacity
restraint effects and flow-dependent travel times, The formulation of the User
Equilibrium problem as a mathematical program and the Frank-Wolf solution method
employed in TransCAD are described in the TransCAD user manual, Technical Notes
section in Chapter 9

This process was first completed for the entire study area with full access on all site
roadways and accesses. Figure 3 presents an area key map for the study area. Figure 4
presents the study area average daily traffic for full buildout, and Figure 5 presents AM
and PM peak hour turning movements at critical intersections, expected to be traveling to
and from the study area.

As mentioned in the TRIP GENERATION section, the study area includes the Cooley
Station development, and several adjacent parcels. The adjacent parcels are the adjacent
Park, the Dibella commercial and residential property and the adjacent existing high
school.

BACKGROUND TRAFFIC

Background traffic is the amount of traffic that would be on area roads in the future, if the
proposed development were not built.

For Year 2025, background values on the roadways were determined by subtracting the
study area traf f ic, as described in the prev ious section, Nom the Year 2025 MAG
projections for the area.

For Year 2015, the background traffic for Year 2025 calculated above was then taken and
interpolated between existing counts and Year 2025 to obtain Year 2015 background
volumes.

For Year 2025, average daily traffic was convened to hourly volumes using the following
formula:

D D H V = A A D T x K x D

Wherel AADT = forecast average annual daily traffic (cpd)
DDHV = directional design hourly volume (mph)
K = percent of AADT occurring in the peak hour, and
D = percent of peak-hour traffic in the heaviest direction.

A K value of 0.09 was used for the roadways. A D value of 60 percent was used, going
westbound and northbound during the AM peak hour, and eastbound and southbound
during the PM peak hour. To estimate total background AM and PM peak hour Mrs, a
nonlinear programming procedure was developed. This inputs the approach and departure
volumes determined above and a starting estimate of percent right and left Tums for each
approach.

Cooley Station Traffic Impact Study
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This procedure produces tum volumes, which minimizes the following objective
function:

Min. K : >:(vE - vey + 0.5 x 2(T5 .. TJ

Subject to: Total approach volume = Total departure volume
Approach volumes are held constant
All turns are non~negative
Approach and departure volumes are summation of tum volumes

Where : VE, Vg : Estimated and output approach and departure volumes
TE ,To = Estimated and output turning volumes for each approach.

Before running the optimization routine, total approach and departure volumes
balanced. This approach was used to estimate background traffic for Year 2025.

are

The resulting background average daily traffic forYear 2015 is shown on Figure 6, while
the resulting average daily traffic for Year 2025 is shown on Figure 7, with AM and PM
peadar hour turning movements for Year 2025 shown on Figure 8.

TOTAL TRAFFIC

Total traffic is the sum of the site traffic plus the background traffic. Total estimated Year
2015 average daily traffic is shown on Figure 9. Total estimated average daily traffic for
Year 2025 is shown on Figure IO, with AM and PM peak hour turning movements
shown on Figure ll for Year 2025.

TRAFFIC ANALYSIS

For Year 2015, generalized average daily service volumes by level of service (LOS) were
used to estimate needed lanes. These daily service volumes were taken from Table 4-2 of
Quality/Level of Service Handbook, prepared by State of  Florida Department of
Transportation, 2002. Excerpts from this publication are found in Appendix E. Level of
service C was used to determine the break point between two-lane and four-lane roads,
and Level of service D volume was used to determine the break between four~lane and
six-lane roads. Roads operating at the low end of the range of service volumes are not
recommended to have medians. These are minor arterials or collectors. The resulting
recommended lanes for Year 2015 are found on Figure 12.

For Year 2025, the critical intersections were analyzed using the methodologies presented
in the Highway Capacity Manual, 2000 Edition, and were evaluated using HCS .2000
Software. Capacity analysis was completed for both AM and PM peak hours for total
Year 2025 traffic including full site buildout conditions.

Coolly Station Tragic Impact Study
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Signalized intersection analysis is based on control delay.
Control delay includes initial deceleration delay, queue
move-up time, stopped delay, and Tina] acceleration delay.
The level of service (LOS) criteria for signalized
intersection analysis is presented in Table 4. The
signalized intersection analysis used a cycle length of 94
seconds.

Table 4
Level of Service Criteria for

Unsignalized intersections were analyzed as STOP sign
controlled intersections using the unsignalized intersection
portion of the HCS 2000 Software. The LOS for the
"worst" turning movements is reported for unsignalized
intersections. Usually, this is the left tum from the minor
street or access drive. The LOS criterion for unsignalized
intersections is reported in Table 5.

Signalized Intersections
Cooley Station Tra]7ic Irnpacl Study
Levelof ControlDelay
Service (sec./veh.)

A _< 10.0

B > 10.0 and S 20.0

C >20.0 and _<35.0

D >35.0 and_<55.0

E > 55.0 and S 80.0

F > 80.0

Source: Exhibit 16-2, Highway
Capacity Manual 2000,

Transportation Research Board

All unsignalized intersections were analyzed as full
access intersections. STOP sign control was set on the
minor street approach.

Table 5
Level of Service Criteria for

Most of the study intersections will operate at an LOS C
or better under future conditions, with two exceptions.

The unsignalized intersection of Cooley Loop South and
Cooley Loop West experiences an LOS E in the
morning peak hour for northbound left turns. In addition,
the signalized intersection of Williams Field Road and
Reeker Road experiences an LOS D in the evening peak
hour.

Unsignalized Intersections
Cooley Station Tragic Impact Study
Level of Control Delay
Service (sec./veh.)

A <_ 10.0
B > 10,0 andSl5.0
C > 15.0 and 5.25.0
D >25.0 andS35.0
E > 35.0 and S 50.0
F >50.0

Source:Exhibit 17-2, Highway
Capacity Manual 2000,Transportation

Research Board.The resulting levels of service are shown on Figure 13
for Year 2025 conditions. HCS worksheet summaries
are included in Appendix A.

DESIGN ISSUES

Proposed Roundabouts

Roundabouts are proposed at several locations throughout the Cooley Station
development, including several located along BoUlevard Road between Cooley Loop
South and Recked Road. All are on local or collector streets. If the outside radius of the
circular roadway is between 100 and 110 feet, the roundabouts will provide adequate
capacity, improved safety and trucks and tire trucks will be able to maneuver through
them.
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Right Turn Lanes

Right tum deceleration lanes are justified at the following locations due to high volumes
of right Tums :

23

•

Power Road at Williams Field Road (southbound to westbound and eastbound
to southbound)
Racker Road at Ray Road (westbound to northbound and eastbound to
southbound),

These are right tum lanes at signalized intersections that will experience high peak hour
turning volumes and for which the right tum lanes result in an overall reduction in delay.

SIGNAL WARRANT ANALYSIS
LI

-

The Maricopa Department of Transportation (MCDOT) has adopted guidelines for
determining if traffic signals are warranted on the basis of estimates of average daily
traffic (ADT). These are established by Policy/Procedure Guideline 4-4.6. These
guidelines extrapolate the traffic signal warrants of the Manual on Uniform Traffic
Control Devices (MUTCD) to estimates of total daily volumes. The guidelines are found
in Appendix H.

Year 2015
"`l

These procedures were utilized with the average daily traffic volumes for Year 2015 at
the following intersections :

71

I
I
I
I
I

Williams Field Road at Cooley Loop East
Rocker Road at Cooley Loop North
Reeker Road at Williams Field Road
Racker Road at Cooley Loop South
Racker Road at Boulevard Road
Williams Field Road at Cooley Loop West

Signal warrants were not completed for the following intersections since signals currently
exist at these intersections :

Racker Road at Ray Road
Racker Road at Pecos Road
Williams Field Road at Power Road•

Table 6 compares approach volumes and warranting volumes for the above referenced
intersections.

L

'1

3
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Table 6
Traffic Signal Needs Using ADT Volume Warrant (Year 2015)

Intersection

Major Street ADT
Major Street Warranting ADT
Minor Street Approach ADT
Minor Street Warranting Volume
Meets Warrant?

Cooley Station Tra/§'ic Impact Sluaj/

Williams Field Racker Road at
Road at Cooley Cooley Loop

Loop East North
3 l ,585 21,810
12,000 12,000
7,340 5,480
3,000 3,000
Yes Yes

Racker Road at
Williams Field

Road
29>290
12,000
23,270
4,000
Yes

Intersection

Major Street ADT
Major Street Warranting ADT
Minor Street Approach ADT
Minor Street Warranting Volume
Meets Warrant?

Racker Road at
Cooley Loop

Souza
22,405
12,000
7,540
3,000
Yes

Williams Field
Road at Cooley

Loop West
28,980
12,000
6,230
3,000
Yes

Racker Road at
Boulevard

Road
17,250
12,000
7,800
3,000
Yes

As can be seen from Table 6, the following intersections are anticipated to meet traffic
signal warrants No Year 2015 conditions :

• Williams Field Road at Cooley Loop East
• Racker Road at Cooley Loop North
• Racker Road at Williams Field Road
• Racker Road at Cooley Loop South
• Reeker Road at Boulevard Road
• Williams Field Road at Cooley Loop West

Year 2025

These procedures were utilized with the average daily traffic volumes for Year 2025 at
the following intersections:

• Racker Road at Galveston Road
» Williams Field Road at Wade Drive
• Williams Field Road at Access 2
• Williams Field Road at Access 1

Table 7 compares approach volumes and warranting volumes for the above referenced
intersections.

Cooley Station Tragic Impact Stuart/

1
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Intersection

Major Street ADT
Major Street Warranting ADT
Minor Street Approach ADT
Minor Street Warranting Volume
Meets Warrant?

Table 7
Traffic Signal Needs Using ADT Volume Warrant (Year 2025)

Cooley Station Traffic Impact Study
Racker  Road  a t
Ga l ves t on  Road

24,575
12 , 000
8 , 190
3 , 000
Yes

Williams Field Road
at Wade Drive

29,830
12,000
3,450
3,000
Yes

Inters ecti on

.3

Major Street ADT
Major Street Warranting ADT
Minor Street Approach ADT
Minor Street Warranting Volume
Meets Warrant?

Williams Field
Road at Access 1

28,185
12,000
9,000
3,000
Yes

Williams Field
Road at Access 2

33,225
12,000
9,410
3,000
Yes

As can be seen from Table 7, the following intersections are anticipated to meet traffic
signal warrants fro Year 2025 conditions :

Racker Road at Galveston Road
Williams Field Road at Wade Drive
Williams Field Road at Access 2
Williams Field Road at Access 1.

•

•

•

•

RECOMMENDATIONS

The proposed site is a mixed residential and commercial site that will generate an
estimated 117,006 total trip ends per day, with 4,373 moving peak hour outbound tips
total arid 6,100 evening peak hour inbound trips total. The traffic disperses in such a way
that it can be accommodated on the internal driveway and connecting arterial system with
the following recommended improvements. Recommendations are shown on Figure 12
for Year 2015 and Figure 13 for Year 2025. Town of Gilbert standard cross sections are
found in Appendix F.

Year  2015  C ond i t i ons:

I • The following roadways are recommended to be four-lane, divided roadways for Year
2015:

Williams Field Road (west of Cooley Loop East and east of Access 2)
Power Road

13

553

FT

3

3

3

3
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• Williams Field Road between Cooley Loop East and Access 2 is recommended to
have three lanes in each direction.

• The following roadways are recommended to be four-lane roadways for Year 2015
conditions:I

1 1
Ray Road
Racker Road

• The following roadways are recommended to be four-lane roadways for Year 2015
conditions:

Galveston Road
Boulevard Road
Wade Drive
Cooley Loop
Williams Field Road (east of Power Road).

Locations where traffic signals are expected to be warranted by 2015 are shown on
Figure 12, and include the following:

• Williams Field Road at Cooley Loop East
• Racker Road at Cooley Loop North
• Racker Road at Williams Field Road
• Reeker Road at Cooley Loop South
• Racker Road at Boulevard Road
• Williams Field Road at Cooley Loop West

Year 2025 Conditions:

•

iii

•

Right tum deceleration lanes are recommended at the following locations:

Power Road at Williams Field Road (southbound to westbound and eastbound
to southbound)
Reeker Road at Ray Road (westbound to northbound and eastbound to
southbound) .

•

The internal collector streets should be designed in accordance with the Town of
Gilbert design standards.

• Power Road and Ray Road are recommended to be six-lane roadways per the Town
of Gilbert standards.

•
1 The proposed roundabouts, including several located along Boulevard Road between

Cooley Loop South and Recker Road are recommended to have an outside radius of
the circular roadway between 100 and 110 feet. The roundabouts will provide

_I.

3

.3

14

3

3

3

3

I

i
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adequate capacity, improved safety and trucks and fire trucks wit] be able to
maneuver through them,

Additional traffic signals are recommended at the following locations for Year 2025
(recommendations are shown on Figure l3~l and Figure 13-2);

Racker Road at Galveston Road
Williams Field Road at Wade Drive
Williams Field Road at Access 2
Williams Field Road at Access 1

•

•

•

•

I
l

I
1

(
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Site Information

Reeker Rd at Ray Road
All other areas

Gilbert

Interseriion
Area Type

Jurisdiction

Analysis Year

Project ID Racker Road of Ray Road AM Pk
Hr-2025

EB WB NB SB
LT TH RT LT TH RT LT TH RT LT TH RT
1 3 1 1 3 1 1 2 0 1 2 0

ne Group L T R L T R L TR L TR
35 457 218 25 432 359 398 435 240 315 345 6
0 o 0 0 0 0 0 0 0 0 0 o

as-Hour Factor, PHF 0. 92 0.92 0.92 0.92 0.92 0.92 0,92 0.92 0. Q2 0.92 0.92 o. 92
A A A A A A A A A A A A

2.0 2. 0 2. 0 2.0 2. 0 2. 0 2. 0 2.0 2. 0 2.0
tension of Effective Green, e 2.0 2, 0 2.0 2.0 20 2.0 2,0 2. o 2.0 2.o

3 3 3 3 3 3 3 3 3 3
3.0 3.0 3. 0 3.0 3. 0 3.0 3. 0 3.0 3. 0 3. 0

ieringMdetering, I 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1000 1000 1.000
0. 0 0. 0 a0 0. 0 0.0 o. 0 0. O 0. o 0. 0 0.0
0 0 60 0 o 0 0 0 40 0 0 0

'18 Width 12.0 12.0 12.0 12.0 12.0 12,0 12,0 12.0 12.0 12.0
N 0 N N 0 N N 0 N N 0 N

see Stopping, NB 0 0 0 0 0 0 0 0 0 0
3.2 3.2 3.2 3_2

E\N Perm 02 03 O4 NS Perm Excl. LeR 07
G = 27.0 G : G= G: G: 25.0 G: 10.4 G= G:
Y = 4 Y= Y : Y : Y=4 Y=4 Y : Y.:

Cycle Length, C = 74.4
be soup Capacity, Control Delay, and LOS Deteminafion

EB WB NB SB
LT -TH RT LT TH RT LT TH RT LT TH RT

-used Flow Rate, v 38 497 172 27 470 390 433 690 342 382
314 1878 586 301 1878 585 655 1158 514 1212

Ratio, x 0.12 0.26 0.29 0. 09 0.25 0.57 0.56 0. 60 0.67 0.32
al Green Ratio, plc 0.36 0.36 0.36 0.36 0.35 0.36 0. 53 0.34 0.53 0.34

,Hom Delay, dl 15.8 16.7 16.9 15.6 16.6 19.9 16.2 20.5 21.1 18.3
1.o00 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

ay Calibration, k 0.11 0.11 0.11 0.11 0.11 0.24 0. 24 0.18 0.24 0.11
0.2 0. 1 0.3 0. 1 0. 1 2.9 2. 5 0.8 3.3 0. 2

initial Queue .alay, ds 0.0 0. 0 0.0 0.0 0. 0 0. o 0.0 0. 0 0.0 0.0
"1trol Delay 16.0 16.8 17.2 15.7 16.7 22. 8 18.7 21.3 24.4 18.5

B B B B B C B C C B
Approach Delay 16.8 19.3 20.3 21.3

broach LOS B 8 C C
19.5 Xe = 0.76 Intersection LOS 8

HCS+" DETAILED REPORT

Qate Perfomled

SAD
TASK Eng

11/8/2006

J
5'i1»lumeand Timing Input

Heavy Vehicles, %HV
s

timed (P) or Actuated (A)

11

:Evan Unmet Demand. Qu

E-'=d I Bike I RTOR Volumes

irking / Grade/ Parking

me for Pedestrians. Go

08

x

a

ration of Analysis, T = 0.25

!
I

I

I

2
I
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EB WB NB SB
it...-»

' T '
LT TH RT LT TH RT LT TH RT

Lane Group L T R L T R L TR L TR

Initial QueuelLane 0.0 0. 0 0.0 0 0 0. 0. 0.0 0.0 0. 0 0.0 0.0
qtni

FH

Flow Rate/Lane Group 38 4g7 772 27 470 390 433 690 342 382

Satflow/Lane 864 1900 1615 830 1900 1615 1238 1810 971 1894
1.-
II
l _ - _

Capacity/Lane Group 314 1878 585 301 1878 586 655 1158 514 1212

fr'l123'Flow Ratio 0. 0 0. 1 0. 1 o_o 0. 1 0.2 0.3 0.2 0.4 0.1

plc Ratio 0.12 0.25 0.29 0.09 0.25 0.67 0.66 0.60 0. 67 0.32

8.1,I Factor 1.000 1.000 1.000 1,000 1.000 1.000 1.000 1.000 1.000 1.000

Arrival Type 3 3 3 3 3 3 3 3 3 3

prfr
-laPlatoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

PF Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

QS 0. 5 2. 7 2.5 0.4 2. 5 6.8 4.8 6.2 3.8 3. 1
r r

.\1.l.J

LT TH

ka 0.3 0. 5 0.4 0. 3 0. 5 0.4 0.5 0.5 0.4 o. 5

QS 0. 0 0 2 0.2 0. O 0.2 0.9 0.9 0. 7 0.8 0.2

Q Average 0. 6 2. 8 2.7 o. 4 2.7 7. 6 5.7 6.9 4. 6 3. 3

-Q

'L I
-al

fe% 2, 1 2.0 2.0 2. 1 2.0 1.9 1.9 1.9 2. 0 2.0 Hi

Back of Queue 1_2 5. 7 5. 5 o. 8 5.4 14.4 11.1 13. 1 9.1 6. 6

Queue Spacing 25,0 25.0 25.0 25.0 25.0 25.0 25.0 25. 0 25. 0 25.0

Queue Storage 0 0 0 O 0 0 0 0 0 0

Average Queue Storage Ratio

95% Queue Storage Ratio

U

11/8/2006

General Information

Project Description Racker Road at Ray Road AM Pk Hr-2025

Average Back of Queue

BACK-OF-QUEUE WORKSHEET

[iw

!».

Y"\

4..-

9

-

I

ms

I

Percentile Back of Queue (95th percentile)

Queue Storage Ratio
I

n
Copyright© 2005 University of Florida,All Rights Resewed HCS+*'\l Version 5.2
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mere! Information Site Information
mayst

[HE Performed

ix

Galveston Road of Wade Drive AM Pk Hr-2025°i'ojec1 escnptmn

Intersection Galveston Rd at Wade Drive
Jurisdiction Gilbsrf
Analysis Year 2025

Aagency/Co. TASK Eng

alyss Time Period AMPK Hr-2025

North/South Street: Wade Drive
`ersec:tion Orientation: East-West Study Period (hrs): 0.25

Eastbound Westbound
.cement 1 2 3 4 5 5

L T R L T R
5 68 5 5 253 5

0. 92 0.92 0.92 0.92 0. 92 O..92
» orly Flow Rate, HFR (eh/h) 5 73 5 5 274 5

ant Heavy Vehicles 0 0
\di3\'1 Type Urrdivided

Q Channelized 0 0
1 1 0 1 1 0
L TR L TR

.;streamSignal 0 O

Northbound Southbound
7 8 9 10 11 12

I L T R L T R
_-Hume (verVe) 18 55 8 5 16 5
'eek-Hour Factor, PHF 0. 92 0. 92 0.92 0.92 0, 92 0,92

'orly Flow Rate, HFR (eh/h) 19 59 8 5 17 5
recent Heavy Vehicles 0 0 0 0 0 0

Percent Grade (%) 0 0
N N

8tof8Q€ 0 O

O o
1 1 O 1 1 0

Mguration L TR L TR

'rv roac Eastbound Westbound Northbound Southbound
~vement 1 4 7 a 9 10 11 12
e Configuration L L L TR L TR
eh/h) 5 5 19 67 5 22

1295 1533 558 586 508 593
0.00 0.00 0. 03 0.11 0.01 0. 04

x, queue length 0.01 0.01 011 0.38 0. O3 0. 12
.;§',ntroI Delay (s/veh) 7.8 7.4 11,7 11,9 12.2 11.3
..as

Y A A B B B B
broach Delay (slveh) 11.9 11.5

B B

TWO-WAY STOP CONTROL SUMMARY

»

c'8.t/West Street: GalvestonRoad

chicle Volumes andAdjustments

Sak-Hour Factor, PHF

5 av. Queue Length, and Level of Service

wright Q2005 University of Florida, Nl Rights Reserved
Hes+~ Version 5.2 Generator 11IBfZDDS 4:58 AM



General Information Site information

Galveston Rd at Wade Drive

2025

Analyst MG
Agency/Co. TA GK Eng
Date Performed 8/8/2006
Analysis Time Period AM PK Hr-2025

Jurisdiction GiIberz
Analysis Year

East/West Street: Galveston Road North/SouihStreet: WadeDrive
East-WestIntersection Orientation: Stud Period (hrs): 0.25

Major Street Eastbound Westbound
Movement 1 2 3 4 5 S

L T R L T R
Volume (eh/h) 5 68 5 5 253 5
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0,92 0.92

Hourly Flow Rate, HFR (eh/h) 5 73 5 5 274 5

Percent Heavy Vehicles 0 0

MedianType undided

RT Channelized 0 o

Lanes 1 1 0 1 1 0

Configuration L TR L TR

Upstream Signal 0 o

MinorStreet Northbound Southbound
Movement 7 8 9 10 11 12

L T R L T R

Volume (veNt) 18 55 8 5 16 5
Peak-Hour Factor, PHF 0.92 0.92 0.92 092 0.92 0.92
Hourly Flow Rate, HFR (veluM) 19 59 8 5 17 5
Percent Heavy Vehicles 0 0 0 0 O 0
Percent Grade (%) 0 o

Flared Approach N N
Storage 0 O

RT Channelized 0 o

Lanes 1 1 0 1 1 0

Configuration L TR L TR

Approach Eastbound Westbound Northbound Southbound

Movement 1 4 7 8 g 10 11

Lane Configuration L L L TR L

v (vehAl) 5 5 19 67 5

C(m)(veh/h) 1295 1533 558 586 508

plc 0.00 0.00 0.03 0.11 0.01

95% queue length 0.01 0.01 0.11 0.38 0.03

Control Delay (s/veh) 7. 8 7. 4 11.7 11.9 12.2

LOS A A B B 8

Approach Delay (s/veh) 11.9 11.5

Approach LOS B 8

1 1/8/2006

_

TWO-WAY STOP CONTROL SUMMARY

-Project Description Galveston Road at Wade Drive AM Pk Hr-2025

'Vehicle Volumes and Adjustments

'Delav. Queue Length. and Level of Service

capyregm o2005 Urlivelsity OF Florida. An Rights Reserved HCS4~711 Version 5.2 Genelatedz 111812G



antral Information Site Information
alys

ate Performed

Intersection Galveston Rd at Wade Drive
Jurisdiction Gilbert
Ana sis Year 2025

Iagency/Co. TASK Eng

walyszs Time Period PM PK Hr-2025

North/South Street: Wade Drive
erection Orientation: East-West Study Period (hrs): 0.25

Eastbound Westbound
movement 1 2 3 4 5 5

L T R L T R
Hume (eh/h) 5 241 5 5 115 5
as-Hour Factor, PHF 0.92 0.92 0. 92 0. 92 0.92 0.92
farly Flow Rate, HFR (vehlh) 5 251 5 5 124 5

0 O

Undivided

' Channelized 0 0

1 1 O 1 1 0

L TR L TR
stream Signal 0 0

Northbound Southbound
» lac» vement 7 8 g 10 11 12

L T R L T R
7 25 23 5 59 5

Peak~Hour Favor, PHF 0.92 0.92 0 92 0.92 0. 92 0.92
7 27 24 5 54 5
0 0 0 O 0 0

ercen! Grade (%) 0 0

N N
storage 0 0

0 0
1 1 O 1 1 0

f iguration L TR L TR

Qroach Eastbound Westbound Northbound Southbound

cement 1 4 7 B g 10 11 12

L L L TR L TR

5 5 7 51 5 69

1469 1310 473 623 496 546

0.00 0. 00 0.01 0. 08 0.01 0.13

% queue length 0.01 0.01 0. 05 0.27 0.03 0.43

7.5 7. 8 12.7 11.3 12.3 12.5

A A B B B 8
>roach Delay (slveh) 11.5 12.5

B B

TWO-WAY STOP CONTROL SUMMARY

>'ro1ec1 Description Galveston Road of Wade Drive PM Pk Hr-2025
?\stfwest Street: Galveston Road .

hide Volumes and Adjustments

recent Heavy Vehicles

Q "orlyFlowRate, HFR (vehlh)

Q -recentHeavy Vehicles

Elelav. Queue Length. and Level of Sewlce

irigM ©2005 University of Fiuiida, All Rights Reserved HCS+"1 Version 5.2 Generated: 1118J2006 4:59AM



neural information Site information
1'-.Galveston Road/Recker Roads

All other areas

Gilbelf

Intersection
Area Type

Jurisdiction

Analysis Year

Project ID Galveston Road at Recked Road AM
Pk Hr-2025

EB WB NB SB

LT TH RT LT TH RT LT TH RT LT TH RI.
1 1 0 1 1 0 1 2 0 1 2 ¢ EJ

Line Group L TR L TR L TR L TR
\ 'plume, V (mph) 60 37 155 5 151 45 36 977 5 12 700 Hz

> Heavy Vehicles, %HV 0 0 0 0 0 0 0 0 0 0 0 ,;:..

'Freak-Hour Factor, PHF 0.90 0.90 0. 90 0.90 0. 90 0. 90 0.90 0.90 0.90 0.90 0.90 0.90

Frretimed (P) or Actuated (A) A A A A A A A A A A A /YEi-...._
start-up Last Time, 11 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

2.0 2.0 2.0 2.0 2,0 2.0 2.0 2.0
r "

3 3 3 3 4 4 4 4 L
Jnit Extension, UE 3.0 3.0 3.0 3,0 3.0 3.0 3.0 3.0

1.000 1.000 1.000 1.000 1.000 1.000 1,000 1.000 ,,........
In

0.0 0. O 0.0 0.0 0. 0 0. 0 0. 0 0.0
I

*ed I Bike / RTOR Volumes 0 o O 0 0 0 0 0 O 0 0 0
120 12.0 12.0 12.0 12.0 12.0 12,0 12.0

N O N N 0 N N O N N 0

EL
N
, . _
l l
Be

'asking Maneuvers, Nm

0 0 0 0 o 0 0 0

3.2 3.2 3.2

° hasing EW Perm 02 03 04 NS Perm 05 D7

G:  19.0 G= : G : G: 33.0 : :

Timing
Y=4 Y= Y : y=4 Y= Y : :

Duration of Analysis, T = 0.25 Cycle Length, c = 60.0 #I

EB WB NB SB
LT TH RT LT TH RT LT TH RT LT TH

57 214 6 219 40 1092 13 798

Lane Group Capacity, c 341 529 3 4 5 581 351 1988 234 1982

v/c Ratio, X 0.20 0.40 0.02 0. 38 0.11 0.55 0.05 0.40

-Total Green Ratio, plc 0.32 0.32 0.32 0.32 0. 55 0.55 a 5 5 0.55

Uniform Delay, d, 14.9 16.1 14. 1 15.9 5,5 8.7 6.3 7.8 it..
Progression Factor, PF 1.000 1.000 1.000 1.000 0.681 0.681 0.681 0.681

Delay Calibration, k 0.11 0.11 0.11 0.11 0.11 0.15 0.11 0.11

Incremental Delay, dz 0. 3 0.5 0.0 0.4 0.1 0.3 0. 1 0. 1 L
Initial Queue Delay, ds 0.0 0.0 0.0 0.0 t o 0. 0 0. o o_o

Control Delay 15.2 16.6 14.1 16,3 4.6 6.3 4.4 5.5

E13Lane Group LOS B B B B A A A A
Approach Delay 16.3 16.3 6.2 5.4

Approach LOS B B A

lniersection Delay 8.0 x,= 0.50 Intersection LOS

pr.

_ --
HCS+" DETAILED REPORT

ate Performed

JL
TASK Engineering

11/7/2006

timing Input »

umber of Lanes, NI

Extension of Effective Green, e

initial Unmet Demand, Qu

Parking / Grade / Parking

Buses Stopping, NG

Min. Time for Pedestrians. Go 3.2

08
-

:

Lane Group Capacity, Control Delay, and LOS Determination

'» Adjusted Flow Rate, v

-

I

opyright© zoos University of Florida,All Rights Reserved I-10s+w»  Version 52
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EB WB NB SB

LT TH RT LT TH RT LT TH RT LT TH RT

L TR L TR L TR L TR

0. 0 0.0 0.0 0.0 0.0 0.0 0. 0 0. 0

57 214 6 219 40 1092 13 798

1075 1670 1090 1834 638 1898 425 1892

opacity/Lane Group 341 529 345 581 351 1988 234 1932

0,1 0. 1 0.0 0. 1 0. 1 0.3 0.0 0.2

0.20 0.40 0. O2 0.38 0.11 0.55 0.06 0.40

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

3 3 3 3 4 4 4 4

1.00 1.00 1.00 1.00 1.33 1,33 1.33 1.33

1.00 1.00 1.00 1.00 0.61 0. 69 0,50 0. 65

0. 8 2. 8 0. 1 2. 8 02 4. 3 0. 1 2. 6

.1 0.3 0. 4 0. 3 0.4 0.3 0. 5 0.2 0. 6

0. 1 0. 2 0.0 0.2 0,0 o. 7 0. o 0.4

0. g 3. 0 0. 1 3. 1 0.2 4 9 0, 1 3. o

41/6 2. 1 2.0 2. 1 2. O 2. 1 2.0 2.1 2. 0

Eck of Queue
>

1.8 6. 1 0. 2 6. 2 0.5 9.6 0.2 6. 1

ueue Spacing 25.0 25. 0 25.0 25. 0 25.0 25.0 25. 0 25. 0

0 0 O 0 0 0 0 0

BACK-OF-QUEUE WORKSHEET

_.general Inf ormat ion

Qfoject Description Galveston Road at Reeker Road AM Pk Hr-2025

verge Back of Queue

ow Rate/Lane Group

percentile Back of Queue (95th percentile)

I

ueue Storage Ratio

/erase Queue Storage Ratio

% Queue Storage Ratio

Qyright © zoos University of Florida, All Rights Reserved HCS+W Version 52 Generated: 11/88006 5:01 AM



MG lntersezNionAnalyst Collector Rd at Eoulsvard Rd
TASK Eng JurisdidibhAgency/Co . Gilbert
8/8/2005 Analysis YearDate Performed
AM PK Hr-2025Analysis Time Period

East/West Street: Collector Road
Intersection Orientation: East-Wes!

Major Street Eastbound Westbound
Movement 1 2 3 4 5

L T R L T R
Volume (eh/h) 3
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92

Hourly Flow Rate, HFR (vehlh) O 0 O 3 O 2

Percent Heavy Vehicles 0 D

Median Type

RT Channelized 0 O

Lanes 0 0 O 0 O
|

0 bl!

Configuration LTR LR

Upstream Signal 0 0

Minor Street Northbound Southbound
Movement 7 8 g 10 11 12

L T R L T
Volume (eh/h) 196 116 3 50
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Hourly Flow Rate, HFR (eh/h) 0 213 126 3 54

Percent Heavy Vehicles O 0 0 0 0

Percent Grade (%) 0 0

Flared Approach N N

Storage 0 0
RT Channelized O O

Lanes o 1 0 1 1 io

Configuration TR L T

Approach Eastbound Westbound Northbound Southbound

Movement 1 4 7 B g 10 11

Lane Configuration LTR TR L T

v (eh/h) 3 339 3 5 4

C (m) (eh/h) 1636 955 569 890

plc 0.00 0.35 0.01 0.05

95% queue length 0.01 1.62 0.02 0.19

Control Delay (s/veh) 7.2 10.8 11.4 9 .3

LOS A B 8 A

Approach Delay (sneed) 10.8 9.4

Approach LOS B A

J
J 11/8/2006

I

general information

TWO-WAY STOP CONTROL SUMMARY

[Site Information

2025 nr-1
: I

. *

Proved Description Collector Road of Boulevard Rd AM Pk Hr~2025
NorthlSouth Street; Boulevard Road
Study Period (hrs): 0,25

1,§1_

Vehicle Volumes and Adjus tments

6

2

0. 92

,__
Er: "-4-

-»
v-""~

Undivided

I
I

R i»

1

0 ,
YI'

0 |

i

8
E
al Delav. Queue Length, and Level of Service

r
i
§
1

i

»
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general information Site Information

MG Intersection Collector Rd at Boulevard Rd
Jurisdiction G17berf
Analysis Year 2025

Agency/Co. TASK Eng
8/8/2005

alyss Time Period PM PK Hr-2025

North/Souih Street: Boulevard Road
section Orientation: East-West Study Period (hrs): 0.25

Eastbound Westbound
1 2 3 4 5 6
L T R L T R

12 2
0. 92 0.92 0.92 0. 92 O_92 0.92

orly Flow Rate, HFR (vehlh) 0 o 0 13 0 2
0 0

Undivided

0 0

0 0 0 0 0 0

LTR LR
0 0

MinorStreet Northbound Southbound
'/€M€F1t 7 8 9 10 11 12

L T R L T R
84 52 3 178

0.92 0.92 0.92 0, 92 0.92 0. 92
o 91 55 3 193 O

0 0 0 0 0 o
'percent Grade (%) 0 O

N N
0 0

QT Channelized 0 0
o 1 0 1 1 O

-figuration TR L T

v

`\'03¢h Eastbound Westbound Northbound Southbound

pigment 1 4 7 8 9 10 11 12

ire Configuration L TR TR L T

»eh/h) 13 147 3 193

21n) (vehlh) 1636 937 767 863
4

=» 0.01 0.16 0.00 0.22

E. queue length 0. 02 0.56 0.01 0. 86

s'mro! Delay (slveh) 7.2 9. 6 9.7 10.4

A A A B

roach Delay (sNeh) 9.6 10.4

A B

TWO-WAY STOP CONTROL SUMMARY

rOiedt Description Collector Road at Boulevard Rd PM Pk Hr-2025
.T-'stl\Nest Street: Collector Road

enicle Volumes and Adjustm-ents

rrircent Heavy Vehicles

\ray Flow Rate, HFR (eh/h)

Wav. Queue Lenqlh. and Level of Service

ight© 2005 University of Florida, All Rights Reserved HCS+"* Version 5.2 Gensrared: we/2ace 5:04 AM



Analyst MG Intersection Cooley Loop N/Cooley Loop W
TASK Eng JurisdictionAgency/Co.
8/8/2005 Analysis YearDate Performed
AM PK Hr-2025Ana sis Time Period

Major Street Eastbound Westbound
Movement 1 2 3 4 5

L T R L T R
Volume (vehlh) 114 45 79 16

Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92

Hourly Flow Rate, HFR (vehlh) 0 123 49 20 17

Percent Heavy Vehicles o _V 0

Median Type

RT Charmelized O 0

Lanes 0 1 o 1 1 0
Configuration TR L T
Upstream Signal 0 0

gr

Minor Street Northbound Southbound
Movement 7 B 9 10 11 12

L T R L T R
Volume (eh/h) 3 9
Peak-Hour Factor, PHF 0.92 0. 92 0.92 0. 92 0.92 o.92

Hourly Flow Rate, HFR (eh/h) 3 0 9 O 0 o S
Percent Heavy Vehicles O 0 0 0 o o
Percent Grade (%) 0 O

Flared Approach N N
Storage 0 0

RT Channelized O 0
Lanes o O O 0 O |0

Configuration LR

Approach Eastbound Westbound Northbound

Movement 1 4 7 B g 10 11
1'

Lane Configuration L LR i
v (eh/h) 20 12

C (m) (eh/h) 1417 869

v/c 0.01 0.01

95% queue length 0.04 0.04

Contro\ Delay (sNeh) ZN 9. 2 s

LOS A A

Approach Delay (sneed) 9.2

Approach LOS A

1 1/8/2006

'General Information

TWO-WAY STOP CONTRQL SUMMARY

sate lhformation

l

1

4uul:>en
2025

{

Project Description Cooley Loop North at Cooley Loop Wes!AM Pk Hr-2025
#East/West Street: Cooley Loop North
[Intersection Orientation: East-West

NorWSouth Street: Cooley Loop West
tidy Period (hrs): 0.25

Vehicle Volumes and AdjustmentsI

J

r

I

I

I

0.92

0

I

""

-

Undivided

l l
r

I
3
f

'Delav. Queue Length. and Level of Service

Southbound

5
I
8
l

i

i

II
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TWO-WAY STOP CONTROL SUMMARY

general Information Site Information
naiyst

Te Performed

lniersection Cooley Loop N./Cooley Loop W
Jurisdiction Gt/b€I't
Anal sis Year 2025

agency/Co. TASK Eng

Na sis Time Period PM PK Hr-2025

North/South Street: Cooley Loop West
erection Orientation: East-West Study Period (hrs): 0.25

Eastbound Westbound
movement 1 2 3 4 5 5

L T R L T Rlime (eh/n) 67 13 2 30
as-Hour Factor, PHF 0.92 0. 92 0.92 0. 92 0.92 o. 92
»al*Iy Flow Rate, HFR(eh/h) 0 72 14 2 32 0

0 0

Undivided
` Chanrrelized 0 O

0 1 O 1 1 0
TR L T

stream Signal 0 0
Northbound Southbound»llQvement 7 8 9 10 11 12

L T R L T R
20 42

Peak-Hour Factor, PHF 0.92 0.92 0. 92 0. 92 0. 92 0.92
21 0 45 0 0 0
0 o 0 0 0 o

Percent Grade (%) 0 O

N N
'Storage 0 0

0 O
0 0 0 0 0 0

figuration LR

Eastbound Westbound Northbound Southbound
cement

»
1 4 7 8 g 10 11 12

i re Configuration L LR
"IehA1) 2 68
f"M) (vehlh) 1523 952

0. 00 0.07
z. queue length 0. O0 0. 22

7.4 9. 1

A A
.>roach Delay (s/veh)

9,1

A

Iprojecl Description Cooley Loop North at Cooley Loop West PM Pk Hr-2025
,,pstAnest Street: Cooley Loop North

chicle Volumes and Adjustments

recent Heavy Vehicles

8* -orly Flow Rate, HFR (vehlh)

3 'cent Heavy Vehicles

Blavl Queue Length, and Level of Service

'4righ!® 2005 Univelsilly Of Florida. All Rights Resewed
HCS+N Version 52 Generated: 1118r2006 5:05 AN
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General information Site Information

MG

TA SK Eng

8/8/2006

Analyst
Agenqf or Co,

Date Performed

Time Period

Rocker Rd/ Cooley Loop North
All other areas

G//bert

Intersection
Area Type

Jurisdiction

Analysis Year

Project ID Racker Road at Cooley Loop North
AM Pk Hf~2025

EB WB NB SB

LT TH RT LT TH RT LT TH RT LT TH

Number of Lanes, NI 1 1 0 1 1 0 1 2 0 1 2

Lane Group L TR L TR L TR L TR

Volume, V (mph) 64 34 40 106 36 44 5 875 5 59 856

% Heavy Vehicles, %HV 0 0 0 0 0 0 O 0 0 0 0

Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0 92 0.92 0.92 0.92 0.92 0. 92

Pretimed (P) or Aduaied (A) A A A A A A A A A A A

Start-up Lost Time, 11 2.0 2.0 2. 0 2,0 2.0 2.0 2.0 2.0

Extension of Elective Green, e 2. 0 2. 0 2. 0 2.0 2. 0 2.0 2.0 2.0
Arrival Type, AT 3 3 3 3 3 3 3 3

Unit Extension, UE 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Filtering/Metering, I 1.000 1.000 1.000 1.000 1 000 1.000 1.000 1.000

lmtial Unmet Demand, Qu o.0 0. 0 0.0 0.0 o_o 0.0 0. 0 t o

Pad I Bike / RTOR Volumes O 0 0 0 O 0 0 0 0 o 0

Lane Width 12.0 12.0 12.0 12.0 12.0 12.0 12.0 120
Parking / Grade / Parking N D N N 0 N N 0 N N 0
Parking Maneuvers, Nm

Buses Stopping, Ng O 0 o 0 0 0 0 0
Min, Time for Pedestrians, Go 3.2 3.2 3.2 3.2

Phasing E\N Perm Excl. LeR 03 04 NS Perm Excl. Left 07 08

Timing
G= 251 G: 3.0 G: : G= 32.1 G :  5 .4 G : G :

Y=4 Y=0 Y : Y=4 y = 0 Y : :

Duration of Analysis, T = 0.25 Cycle Length, C = 73.6

EB WB NB SB
LT TH RT LT TH RT LT TH RT LT TH

Adjusted Flow Rate, v 70 80 115 87 5 955 64 932

Lana Group Capacity, c 581 596 588 594 363 1577 355 1577

v/c Ratio, X 0.12 0.13 0.20 0.15 0.01 0.61 0.18 0.59

Total Green Ratio, g/c 0.44 0.34 0.44 0.34 0.55 0.44 0.55 0.44

Uniform Delay, d, 13.9 16.7 14.2 16.8 15.5 15.9 17.7 15,8

Progression Factor, PF 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Delay Calibration, k 0.11 0.11 0.11 0.11 0.11 Q19 0.11 0.18

Incremental Delay, d2 0. 1 0. 1 0.2 0. 1 0.0 0. 7 0.2 0,5

InitialQueue Delay,do 0.0 0.0 0.0 0.0 0. 0 0.0 0.0 0.0

Control Delay 14.0 16.8 14.4 16.9 15.5 16.5 18.0 16.4

Lane Group LOS 8 B B 8 8 B 8 B

Approach Delay 15.5 15.5 16.6 16.5

Approach LOS B B B B

Intersection Delay 15.4 Xe = 0.38 Intersection LOS B

11 83006

HCS+" DETAILED REPORT

Volume and Timing Input

| Lane Group Capacity, Control Delay, and LOS Defemination

Copyright © zoos Umversrty of F Erda_ All Rights Resewed HCS+1w Version 5 z Generated 11lB/20(



EB WB NB SB

LT TH RT LT TH RT LT TH RT LT TH RT

L T R L TR L TR L TR

O. 0 0. 0 0. 0 0.0 00 0. 0 0.0 o.0

70 80 115 87 5 956 64 932

1332 1747 1347 1743 542 1898 629 1899

581 596 588 594 363 1577 355 1577

sw Ratio 0. 1 0.0 0. 1 0. 0 0. 0 0.3 0. 1 0.3

: Ratio 0.12 0.13 0.20 0.15 0.01 0.61 0.18 0. 59

1.000 1.000 1.000 1.000 1,000 1.000 1.000 1.000

3 3 3 3 3 3 3 3

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

0. 8 1.1 1.4 1,2 0. 0 7.9 0. 6 7. 6

0.4 0.4 0. 4 0.4 0. 3 0.5 0.3 o. 5

0. 1 0. 1 0, 1 0. 1 0.0 0. B 0, 1 0.8

0.9 1.2 1.5 1.3 0. 0 8.7 o. 7 8_4

2. 1 2. 1 2_1 2. 1 2. 1 1.9 2.1 1_9

1.8 2. 5 3. 0 2. 7 0. 1 15.3 1.4 15.7

lee Spacing 25.0 25.0 25. 0 25.0 25. O 25. 0 25.0 25.0

O 0 0 o 0 0 0 0

BACK-OF-QUEUE WORKSHEET

general Information

{~1roject Description Racker Road at Cooley Loop North AM Pk Hr-2025

rerate Back of Queue

8 rcentile Back of Queue (95th percentile)

Queue Storage Ratio

erase Queue Storage Ratio

% Queue Storage Ratio

Dyright © 2005 University Uf Florida, All Rights Resewed HCS+1\l Version 52 Genenaiedz 11/8/2088 5:05 Ah



EB WB NB
rSB

LT TH RT LT TH RT LT TH RT LT TH *al
1-!number of Lanes, N1 1 1 0 1 1 0 1 2 0 1 2

Lane Group L TR L TR L TR L TR

Volume, V (mph) 51 104 20 50 23 17 11 928 21 118 1290 ..z.-..
* l

% Heavy Vehicles, %HV 0 o 0 0 0 0 0 O 0 O 0 _IE

Peak-Hour Factor, PHF 0.92 0. 92 0. 92 0. 92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0. 92

Prewired (P) or Actuated (A) A A A A A A A A A A A

Start-up Lost Time, 11 2.0 2.0 2.0 2,0 2. 0 2. 0 2. 0 2. 0

EMersion of Effective Green, e 2.0 2_ 0 2. 0 2. 0 2.0 2.0 2.0 2. 0

Arrival Type, AT 3 3 3 3 3 3 3 3 I
r l

Unit Extension, UE 3.0 3. 0 3. 0 3. 0 3. 0 3.0 3. 0 3.0

Filtering/Metering, l 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 3 .
t . -  uInitial Unmet Demand, Qb 0. 0 0. 0 0. 0 0.0 0.0 0.0 0.0 0.0

Ped I Bike / RTOR Volumes 0 0 0 0 0 0 O 0 0 0 O 0

Lane W ith 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0

Pal*king /Grade /parking N 0 N N 0 N N 0 N N O

Parking Maneuvers, Nm

Buses Stopping, NB 0 0 O 0 0 D o O

Min. Time for Pedestrians, Go 3.2 3.2 3.2 3.2

Phasing EW Perm Excl. Levi 03 04 NS Perm Excl. Left 07

G= 25.1 G: 3.0 G : : G: 32.1 G: 5.4 l lG
Timing

Y = 4 y=o : : Y=4 Y=0 Y : y =

Duration of Analysis, T = 0.25
r
I. uCycle Length, C = 73.6

EB WB NB SB

LT TH RT LT TH RT LT TH RT LT TH

Adjusted Flow Rate, v 55 135 54 43 12 1032 128 1410

Lane Group Capacity, c 522 632 539 607 334 1573 334 1577

v/c Ratio, X 0. 09 0.21 0. 10 0.07 0.04 0.66 0.38 0. 89

TotalGreen Ratio, g/c 0.44 0.34 0.44 0.34 0.55 0. 44 0.56 0.44

Uniform Delay, 41 12.9 17.2 14.5 16.4 24.a 16.4 22.3 19.2

Progression Factor, PF 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Delay Calibration, k 0.11 0.11 0.11 0.11 0.11 0.23 0.11 0.42

Incremental Delay, dz 0.1 0.2 0. 1 0.0 0.0 1.0 o. 7 7. O k'E
Zn-

InitialQueue Delay, do 0. 0 0.0 0_0 0. 0 0.0 0.0 0.0 0.0

Control Delay 13.0 17.4 14.7 16.4 24. 8 17.4 23.0 25.2
in

Lane Group LOS B B B B C B C C

Approach Delay 15.1 15.5 17.5 25.9

Approach LOS B B B

Intersection Delay 21.9 X: = 0.55 Intersection LOS

l 1/8/2006

9 Racker Rd/ Cooley Loop North
All other areas

Gilbert

General information

Analyst MG
Agency or Co. TASK Eng

Date Performed 8/8/2006

Time Period

Hes+~ DETAILED REPORT
Site information
Intersection
Area Type

Jurisdiction

Analysis Year

Project ID

'l"""l

' s
*4._l

Racker Road at Cooley Loop North
PM Pk Hr-2025

Volume and Timing Input " 1

I1'-

1

;
1.

M B "

L
v I

:

0̀ 8  ' 1

1.. Lane GroupCapacity, Control Delay, and LOS Determination

r  n
L...

I

t ! _

L u

c
1
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EB WB NB SB
LT TH RT LT TH RT LT TH RT LT TH RT
L TR L TR L TR L TR

0. 0 0.0 O. 0 0.0 0. 0 0.0 0. 0 0.0

55 135 54 43 12 1032 128 1410

1425 1854 1234 1781 592 1893 592 1898

622 632 539 507 334 1573 334 1577

0.0 0. 1 0. 0 00 0. 0 0. 3 0.2 0.4

Qatio 0. 09 0.21 0.10 0.07 0. 04 0. 56 0.38 o. 89

1.000 1.000 1.oo0 1.000 1.000 1.000 1.000 1.000

3 3 3 3 3 3 3 3

1.00 1.00 1.00 1.00 7.00 1.00 1. 00 1.00

1.00 1.00 1.00 1.00 1,00 1.00 1.00 1.00

0. 6 2. 0 0. 5 0. 6 0. 1 a. 8 1.2 14.0

0.5 0. 5 0.4 0. 5 0. 3 0. 5 0. 3 o. 5

0. 0 0. 1 0.0 0. 0 0. 0 1.0 0.2 3_5

0. 7 2. 1 0.7 0. 6 0. 1 9.8 1.4 17.5

2. 1 2.0 2.1 2. 1 2. 1 1.8 2. 1 1.7

1.4 4.2 1.4 1.3 0.3 18. 1 2.9 30.2

uh Spacing 25.0 25. 0 250 25.0 25.0 25. 0 25.0 25.0

0 0 0 0 0 D o 0
'age Queue Storage Ratio

% Queue Storage Rate:

BACK-OF-QUEUE WORKSHEET
h

¢neral Informat ion

led Description

rage Back of Queue

Reeker Road at Cooley Loop North PM Pk Hr-2025

I

I

I
1

Gentile Back of Queue (95th percentile)

ht ©2005 University of Florida, All Rights Reserved
HCS+1v Version 5.2 Generated: 11/8/2006 5:06 Ah u



-A :FN U* I I\Ll

lntersedion Goo/ey Loop N. at Boulevard RdAnalyst MG
Jurisdiction GilbertTASK Eng
Analysis Year 2025 :rate Performed 8/8/2006 r

IAM PK Hr-2025

nrole Description Cooley Loop North at Boulevard Rd AM Pk Hr-2025

Eastbound

movement 1 2 3 4 5

L T R L T R

8 -0.92
Volume (eh/h) 32 3 5

0.92 0.92 0.92 0.92 0. 92

34 0 38 0 o 0

Percent Heavy Vehicles 0 0

0 0

01 0 1 0 0

configuration L R
O 0

Northbound

movement 7 8 g 10 11 12

ix;R
90

L T R L T

plume (eh/h) 5 100 215

0.92 0.92 0.92 0.92 0,92 0.92

'curly Flow Rate, HFR (eh/h) 5 108 o 0 233

0 o 0 0 0

0 o

lated Approach N N

0 0

RT Channelized 0 0

a r e s 1 1 0 0 1

L T

\PpI'o3ch Eastbound Westbound Northbound

1 4 7 8 g 10 11 12

L L T

' (vehlh) 34 5 108

C (M) (eh/h) 1536 499 809

0. 02 0.01 0.13

0,06 0.03 0.46 1.87

Control Delay (sNeh) 7.2 12.3 10. 1 15?.

A 8 B B

I poach Delay (sNeh) 10.2

B

a

I

I

ant ral Information [Site Information I I

i f-\nalysis TimePeriod
\
1

1stAnest Street: Cooley Loop North
resection Orientation: East» West

North/South Street: Boulevard Rd
Study Period (hrs): 0.25 I

chicle Volumes and Adjustments I

Westbound ff: |

6 I

eek-Hour Factor, PHF

curly Flow Rate, HFR (veh/'n)
I

I

Undivided

u i I

I \

Southbound

I

I

t'"eak-Hour Factor, PHF

Percent Heavy Vehicles

97

0

-1
I

I
I

Delav. Queue Length. and Level of Service I

Southbound

1

I

0.-.

I

12.0

B

Generated: 11182006 5:09 A
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TWO-WAY STOP CONTROL SUMMARY

'neural Infbrrnation Site Information

analyst

Te Performedg
l5rojec1Description Coole Loop North at Boulevard Rd PM Pk Hr-2025

North/South Street: Boulevard Rd

Intersection
Jurisdiction Gilbert
Analysis Year 2025

| agency/Co, TASKEng

alyss Time Period PM PK Hr-2025

section Orientation: East-West Study Period (hrs): O 25

v chicle Volumes and Adjus tments
Eastbound Westbound

Ivgmefll 1 2 3 4 5 6
L T R L T R

ume (eh/h) 73 88

k-Hour Factor, PHF 0. 92 0.92 0. 92 0. 92 0,92 0.92
» orly Flow Rate, HFR (vehlh) 79 0 95 0 0 0

0 0

Undivided

Channelized 0 0

1 0 1 0 0 0

L R
stream Signal 0 0

Northbound Southbound
7 8 9 10 11 12
L T R L T R

30 330 131 63
° eak» Hour Factor, PHF 0.92 0.92 0.92 0. 92 0, 92 0.92

32 358 o 0 142 6 8

0 0 0 0 0 O

° ercent Grade (%) 0 0

N N
0 0

O O

1 1 o 0 1 0
figuration L T TR

Eastbound Westbound Northbound Southbound

1 4 7 8 9 10 11 12

the Configuration L L T TR

7 9 32 358 210

1536 5 1 7 702 723

0.05 0. OF 0.51 0.29

x queue length 0.15 0.20 2.92 1.21

7.3 12.4 15.3 12.0

A B C B

roach Delay (sneed) -Q 15.1 12.0

C B

1st/West Street: Cooley Loop North

H*cent Heavy Vehicles

Y `Jrly Flow Rate. HFR (vehlh)

f _cent Heat Vehicles

lay, Queue Length, and Level of Service

go! o 2005 University of Florida, AllRights Reserved HC$+"l Version 5.2 Generated: 11/B/2008 5:08AM



General Information Site information

MG

TASK Eng

8/8/2005

Analyst
Agency or Co

Date Performed

Time Period

VWIliams Field ReA/Vade Dive

All other areas

Gt/ben

Intersection
Area Type

Jurisdiction

Analysis Year

P reject ID
VWlliams Field Road at Wade D/fve
AMPk Hr-2025

EB WB NB SB

LT TH RT LT TH RT LT TH RT LT TH

Number of Lanes, NI 1 2 0 1 2 0 1 1 o 1 1

Lane Group L TR L TR L TR L TR

Volume, V (mph) 23 1045 21 5 1279 14 91 17 5 13 5

% Heavy Vehicles, %HV 0 0 0 0 0 0 0 0 O 0 0

Peak-Hour Factor, PHF 0,92 0 92 0.92 092 0.92 0.92 0. 92 0,92 0.92 0.92 0.92

Pretimed (P) or Actuated (A) A A A A A A A A A A A

Start-up Lost Time, 11 2.0 2.0 2.0 20 2.0 2.0 2. 0 2. 0

Extension of Effecztive Green, e 2,0 2.0 2.0 2.0 2.0 2.0 2. 0 2.0

Arrival Type, AT 3 3 3 3 3 3 3 3

Unit Extension, UE 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Filtering/Metering, I 1 000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Initial Unmet Demand, Qb 0. 0 00 0.0 0.0 0.0 o. O 0.0 0.0

Pad / Bike I RTOR Volumes 0 0 0 0 0 0 0 0 40 O 0

Lane Width 12.0 12,0 12.0 12.0 12.0 12.0 12.0 12.0

Parking /Grade l Parking N 0 N N 0 N N 0 N N 0

Paridng Maneuvers, Nm

Buses Stopping, NB 0 0 0 o 0 0 0 o

Min. Time for Pedestrians, Go 3.2 3.2 3.2 3.2

Phasing EW Perm 02 03 04 NS Perm 06 07 08

11l-ning
G : 37.2 : G : G : G: 200 G : :

Y=4 : : Y=4 : :

Duration of Analysis, T = 0.25 Cycle Length, C = 65.2

EB WB NB SB

LT TH RT LT TH RT LT TH RT LT TH

Adjusted Flow Rate, v 25 1159 5 1405 99 18 14 60

Lane Group Capacity, c 122 2058 192 2051 418 583 435 503

plc Ratio, x 0.20 0.58 0.03 0. 68 0.24 0.03 0. 03 0.12

Total Green Ratio, g/c 0.57 0.57 0 57 0.57 0.31 0.31 0.31 0.31

Uniform Delay, d, 6.8 8. 9 6. 1 9. 8 16.9 15.8 15.8 16.3

Progression Favor, PF 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Delay Calibration, k 0.11 0.16 0.11 0.25 0.11 0.11 0.11 0.11

Incremental Delay, d2 0. 8 0.4 0. 1 09 0.3 0.0 0.0 0. 1

Initial QueueDelay, d, 0.0 0.0 0.0 0. 0 0.0 0. 0 0.0 0.0

Control Delay 7. 6 9.2 6.2 10.8 17.2 15.8 15.9 16.4

Lane Group LOS A A A B B B B B

Approach Delay 9.2 10.8 17.0 16.3

Approach LOS A 8 B 8

Intersection Delay 10.5 Xe = 0.53 Inlerseciion LOS B

11 8/2006 |

HCS+- DETAILED REPORT

| Volume and Timing Input

. Lane Group Capacity. Control Delay, and LOS Determination

Copyright 19 2005 Unlversuty of Flonaa AIL Rights Resowed HCS+T\' Version 52
Generated 1118/21



EB WB NB SB
LT TH RT LT TH RT LT TH RT LT TH RT

L TR L TR L TR L TR

0. 0 0. 0 0.0 0. 0 0 0 0.0 0.0 o. O

25 1159 5 1405 QS 18 14 60

213 1894 337 1897 1364 1900 1477 1639

122 2058 192 2061 418 583 435 503

0. 1 0.3 0.0 0.4 0. 1 0.0 0.0 0.0

Ratio 0. 20 0. 56 0. 03 0_ 68 0.24 0. 03 0. 03 0.12

1.o00 1.000 1.000 1,000 1.000 1,000 1.000 1.000

3 3 3 3 3 3 3 3

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

0.2 7. 0 0.0 9,4 1.3 0.2 0.2 0. a

0.2 0. 6 0.2 0. 5 0.3 0.4 0.3 0. 4

0. O 0.8 0. O 7.2 0. 1 0. 0 0. 0 0. 1

0.3 7. 7 o. 0 10.6 1.4 0. 2 0.2 0. 8

2. 1 1_9 2. 1 1.8 2. 1 2. 1 2. 1 2. 1

0. 5 14.6 0. 1 19.5 3,0 0. 5 0.4 1.7

sue Spacing 25.0 25. 0 25.0 25.0 25.0 25.0 25.0 25.0

0 0 0 O O 0 0 0

:rage Queue Storage Ratio

5% Queue Storage Ratio

BACK-OF-QUEUE WORKSHEET

L~ieneral Information

'inject Description L/Wliams Field Road at W ade Drive AM Pk Hr-2025

forage Back of Queue

rcentile Back of Queue (95th percentile) I

giueue Storage Ratio

ight ©2005 University 01 Florida, All Rights Reserved HCS+*\l Version 52 Generated: 1118/2008 5:11 Ah



HIS'*" ETAILE *EPOR T

EB WB NB SB

LT TH RT LT TH RT LT TH RT LT TH BT

1 2 0 1 2 0 1 1 0 1 1 e
Lane Group L TR L TR L TR L TR

Volume, V (mph) 82 1233 82 5 1518 81 37 9 5 6 15 £8T"

"% Heavy Vehicles, %HV 0 0 0 0 0 0 0 0 0 0 0 l

Peak-Hour Fodor, PHF 0.92 0. 92 0.92 0.92 0. 92 0,92 0.92 0.92 0.92 0.92 0.92 0.92

Pretimed (P) or Actuated (A) A A A A A A A A A A A W '

Start-up Lost Time, h 2. 0 2. 0 2. 0 2. 0 2.0 2.0 2.0 2.0
N

Extension of Etfeciive Green, e 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Arrival Type, AT 3 3 3 3 3 3 3 3 I

111

Unit Extension, UE 3.0 3.0 3. 0 3,0 3.0 3.0 3.0 3. 0

Filtering Metering, I 1.000 1.000 1.000 1.000 1.000 1,000 1.000 1.000

initial Unmet Demand, Qu 0.0 0.0 0. 0 0.0 0.0 0.0 0. 0 0.0 lm

Pad I Bike I RTOR Volumes 0 0 0 0 0 0 0 0 0 0 0 o

-Lane Vwdth 12.0 12.0 1zo 12.0 12,0 12.0 12,0 12.0 »
KI

"

Parking / Grade / Parking N O N N 0 N N 0 N N 0

Parking Maneuvers, Nm

Buses Stopping, Na 0 0 0 0 O 0 O 0

Min. Time for Pedestrians, Go 3.2 3. 2 3.2 3.2

Phasing EW Perm EB Only 03 04 NS Perm 05 07

G : 37.2 G: 5.0 : : G: 20.0 : G :

Timing Y=4 Y=4 y = Y=4 :

Duration of Analysis,T= 0.25

EB WB NB SB
n
'pq-LT TH RT LT TH RT LT TH RT LT TH

Adjusted Flow Rate, v 89 1429 5 1738 40 15 7 105

Lane Group Capacity, c 321 1797 102 1800 353 487 383 447

plc Ratio, X 0.28 0.80 0.05 0.97 0.11 0.03 0. 02 0.23

Total Green Ratio, plc 0.62 0.50 0.50 0.50 0.27 0.27 0.27 0.27

Uniform Delay, dl 26.3 15.3 9.5 17.9 20.4 20.0 19.9 21.1 _ _

ws
Progression Factor, PF 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Delay Calibration, k 0.11 0.34 0.11 0.47 0.11 0.11 0.11 0.11

Incremental Delay, dz 0.5 2.6 0.2 14.0 0.1 0.0 0.0 0.3

Initial Queue Delay. do 0. 0 0.0 0.0 0.0 0.0 0. 0 0.0 0.0

Control Delay 26.8 17.9 9. 7 31.8 20.6 20.0 19.9 21.4

Lane Group LOS C B A C c 8 B C

Approach Delay 18.4 31.8 20.4 21.3

Approach Los B C c

Intersection Delay 25.3 XX=0.61 Intersection LOS

1/8/2006

Senegal information

Xnalyst MG
'Agency or Co. TASK Eng

Date Performed 8/8/2006

Time Period

Siteinformation
intersection
Area Type

Jurisdicniorx

Analysis Year

Project ID

VWIliams Field RdWade Drive
Allotherareas

Gilbert

VW/iams Field Road at Wade Drive
PM Pk Hr-2025

Volume and Timing Input
lm

Number of Lanes, N1

I
r
I

Y
|

pn
bv.

l

I l
l.
3
i1

8
r

Lane Group capacity Control Delay, and LOS Determination

Qycle Length, C = 74.2 re\I 1_2--

F
I n

w

1

I
In

I

1 -

C n
1 iv*C .--

Generated: nl8fzooe 5:13
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EB WB NB SB
LT TH RT LT TH RT LT TH RT LT TH RT

L TR L TR L TR L TR

0. 0 0.0 0.0 00 0.O 0. 0 0 0 o. O

89 1429 5 1738 40 15 7 105

516 1882 204 1885 130g 1805 1421 1658

capacity/Lane Group 327 1797 102 1800 353 487 383 447

0. 2 0.4 0. 0 0. 5 0.0 0. 0 0.0 0.1

0.28 0. 80 0. 05 0.97 0.11 0. 03 0. 02 0.23

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

3 3 3 3 3 3 3 3

1.00 1.00 1.00 1.00 1.00 1,00 1.00 1.00

F Factor 1.00 1.00 1.00 1.00 1.00 100 1.00 1.00
I

4 1 07 12.8 0. 1 18.2 05 0.2 0. 1 1.7

0. 3 0. 6 0.2 0. 6 0.3 0.4 0. 3 0.4

0. 1 2. 1 0. 0 6.4 0.0 0. 0 0. 0 0. 1

QAverage 0.8 14.9 0. 1 24. 6 0. 7 0.2 0. 1 1.8

percentile Back of Queue (95th percentile)

2. 1 1.8 2. 1 1.7 2. 1 2. 1 2. 1 2.0
i

I
1,7 26.3 0. 1 40. 6 1.4 0.5 0.2 3. 7

here Spacing 25.0 25.0 25. 0 25.0 25.0 25.0 25. 0 25.0

O 0 0 o 0 O 0 0

315% Queue Storage Ratio

BACK-OF-QUEUE WORKSHEET

'general Information

oped Description L/Wliams Field Road at Wade Drive PM Pk Hr-2025

/erase Back of  Queue

low Rate/Lane Group

ueue Storage Ratio

kerage Queue Storage Ratio

Qutiyrighl c2005 Unlveisiiy d Florida, MI Rights Reserved HCS*"'l Version 5.2 Generated: 1 Ia/zoos 5:13 An



EB WB NB SB

LT TH RT LT TH RT LT TH RT LT TH 81.L _
Number of Lanes, N1 1 2 0 1 2 0 1 1 0 1 7

L TR L TR L TR L TR

Volume, v (mph) 5 1001 201 198 1144 2 87 4 45 B 55 in_
% Heavy Vehicles, %HV 0 0 0 0 O 0 0 0 0 0 0

0.92 0.92 0.92 0.92 o. 92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Pretimed (P) or Actuated (A) A A A A A A A A A A A

Start-up Lost Time, 11 2.0 2.0 2.0 2.0 2. 0 2,0 2.0 2.0

'Extension of Effective Green, e 2.0 2.0 2. 0 2.0 2.0 2.0 2.0 2.0

Arrival Type, AT 3 3 3 3 3 3 3 3
'umm

l

L-J

Unit Extension, UE 3.0 3.0 3.0 3. 0 3.0 3.0 3.0 3.0

Filtering/Metering, I 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 r....i__
1.

Initial Unmet Demand, Qu 0. O 0,0 0.0 o. 0 0.0 0. 0 0.0 o. O

Ped / Bike/ RTOR Volumes O 0 50 o 0 0 0 0 0 0 o 0

Lane Vwdth 12.0 12.0 12.0 12.0 12,0 12.0 12.0 12.0 l

Parking / Grade / Parking N 0 N N 0 N N 0 N N 0 N

Parking Maneuvers, Nm V"
1

Buses Stopping, Na 0 0 O o 0 0 0 o

Min. Time for Pedestrians, Go 3.2 3.2 3.2 3.2

Phasing EW Perm WB Only 03 04 NS Perm 06 07

Timing
G = 37.2 G : 7.0 G : G : G = 25.0 : :

Y=4 Y=4 : : Y: 4 Y=

Duration of Analysis,T = 0.25

EB WB NB SB
F TLT TH RT LT TH RT LT TH RT

Adjusted Flow Rate, v 7 1241 215 1245 95 53 g 65

Lane Group Capacity, c 118 1627 338 2147 418 504 423 578

plc Ratio, X 0.06 o.76 0.54 0.58 0.23 0.11 0. 02 0.11

Total Green Ratio, g/c 0.46 0.46 0.59 0.59 0.31 0.31 0.31 0.31

Uniform Delay, d, 12.3 18.3 27.8 10.2 20.9 20. 1 19.5 20. 2 4 ;
Progression Factor, PF 1.000 1.000 1.000 1.000 1. 000 1.o00 1.000 1.000

Delay Calibration, k 0.11 0.31 0.22 0.17 0.1i 0.11 0.11 0.11

Incremental Delay, d2 0.2 2.2 3.9 0.4 0.3 0.1 0.0 0. 1

Initial QueueDelay, Clo 0. O 0.0 0. 0 0.0 0.0 0.0 0.0 0.0

Control Delay 12.5 20.5 31.8 10.6 21.2 20.2 19.6 20.2

Lane Group LOS 8 C C B C C B C

Approach Delay 20.5 13.7 20.8 20.2

Approach LOS C B c

Intersection Delay 17.1 X: = 0.56 Intersection LOS

LT TH

1/8/2006 P

W Field Rd/Cooley Loop West
All other areas

Gilbert I "

Seneral information

Analyst MG
'Agency or Co. TASK Eng

daze Performed a/8/2006

| time Period

H C S+ ' DETAILED REPORT
Site information
Intersection
Area Type

Jurisdiction

Analysis Year

Project ID

J

Williams Field Road at Cooley Loop
West AM Pk Hr-2025

Volume and Wring Input I

n l

| Lane Group

l

. ,Peak-Hour Factor, PHF
A

_

|

I
4
|

4

5

1

I 08 l""'1
Lf-

G
I

_
I ... A...

I 1
r

I

I
Cycle Length, C = 81.2

1 1Lane Group Capacity, Control Delay, and LOS Determination

|
,...
1  r

L l

» -1
\  1
n -

1

C
B

R. r'

Copyright©  2005 University of Florida,All Rights Reserved Hes+~ Version 5.2
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EB WB NB SB
LT TH RT LT TH RT LT TH RT LT TH RT

L TR L TR L TR L TR

o. 0 0.0 0. 0 0, 0 0. 0 0.0 0.0 o o

7 1241 215 1245 95 53 g 66

257 1865 569 1899 1357 1637 1373 1878

pacify/Lane Group 118 1627 338 2147 418 504 423 578

0.0 0.3 0.4 0.3 0. 1 00 0. 0 0.0

0.05 0.76 0. 64 0. 58 0.23 0.11 0. 02 0.11

1.000 1.000 1.000 7,000 1.000 1.000 1.000 1.000

3 3 3 3 3 3 3 3

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

0. 1 12.2 2.2 9. 1 1.6 Q. 9 0. 1 1.1

0.2 o. 5 0.3 0. 7 0,4 0.4 04 0. 5

0.0 1.8 0. e 0. 9 0. 1 0. 1 0. 0 0. 1

0. 1 14.0 2.7 10. 1 1.7 0. g 0 1 1.1

2. 1 1.8 2.0 1.B 2.0 2. 1 2. 1 2, 1

Ck of Queue 0.2 24.9 5.5 18.5 3.5 1 9 0.3 2.3

hue Spacing 25.0 25.0 25. O 25.0 25.0 25.0 25,0 25.0

o 0 0 0 0 0 0 O

BACK-OF-QUEUE WORKSHEET

antral Information

project Description VW/Iiams Field Road at Cooley Loop West AM Pk Hr-2025

rerate Back of Queue

I

r

i
I

]
rcentile Back of Queue (95th percentile)

Queue Storage Ratio

rage Queue Storage Ratio

%Queue Storage Ratio

Dv,;'ight (D 2005 University of Florida, All Rights Reserved HCS+Y\l version 5.2 Generated: 1118/2coe 5:15 AN



General information

MG
TASK Eng

8/8/2006

Analyst
Agency or Co

Daze Performed

Time Period

EB WB NB

LT TH RT LT TH RT LT TH RT LT TH RT

Number of Lanes, N1 1 2 O 1 2 0 1 1 0 1 1

Lane Group L TR L TR L TR L TR

Volume, v (mph) 24 1190 46 71 1672 14 182 24 218 8 8 E*% Heavy Vehicles, %HV 0 0 0 0 0 0 0 O 0 O 0

Peak-Hour Fodor, PHF 0.92 0.92 0.92 0. 92 092 0.92 0. 92 0_g2 0.92 0.92 0.92 0. 92

Pretimed (P) or Actuated (A) A A A A A A A A A A A E
Start-up Lost Time, 11 2.0 2.0 2.0 2. 0 2. 0 2.0 2. 0 2.0

Extension of Effective Green, e 2.0 2.0 2.0 2. 0 2.0 2.0 2.0 2.0

Arrival Type,AT 3 3 3 3 3 3 3 3

Unit Extension, UE 3.0 3. 0 3.0 3, 0 3.0 3.0 3.0 3.0

Filtering/Metering, I 1.000 1.000 1.000 1.000 1.000 1,000 1.000 1.000
E-Initial Unmet Demand, Qu o. O 0. 0 0.0 0,0 0. O 0.0 0. 0 0.0

Ped / Bike / RTOR Volumes 0 O 0 0 O 0 0 o 40 0 0 o

Lane Vvidih 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 EI

Parking I Grade I Parking N o N N 0 N N 0 N N 0 N

Parking Maneuvers, Nm

EBuses Stopping, Na o 0 0 o 0 0 0 O

Min. Time for Pedestrians, Go 3.2 3.2 3.2 3.2

Phasing E\N Perm WB Only 03 04 NS Perm 06 07

G : 37.2 G = 7.0 : G : G= 25.0 G : :

Timing Y=4 Y = 4 Y : : Y=4 ¥

Duration of Analysis, T = 0.25

EB WB NB SB

LT TH RT LT TH RT LT TH RT LT TH I:

ET
Adjusted Flow Rate, v 26 1343 77 1832 198 219 9 14

Lane Group Capacity, c 93 1648 338 2145 438 508 308 554

plc Ratio, x 0.28 0,81 0.23 0. 85 0.45 0.43 0. OF O. 03

Total Green Ratio, g/c 0.46 0.46 0.59 0.59 0.31 0.31 0.31 0.31

Unifoml Delay, dl 13.7 19.0 23.3 13.6 22. 5 22.4 19.6 19.6

Progression Factor, PF 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Delay Calibration, k 0.11 0.36 0.11 0.39 0.11 0.11 0.11 0.11

IncrementalDelay, dz 1.6 3.3 0.3 3. 6 0. 7 0.6 o. 0 0.0

Initial QueueDelay, do 0. 0 0.0 0. 0 0. 0 0.0 0.0 0.0 0.0

ControlDelay 15.3 22.3 23.6 17.2 23.3 23.0 19.7 19.6

Lane Group LOS B C C B C C B 8 IJ'

Approach Delay 22.2 17.5 23.2 19.5

Approach Los C B C

Intersection Delay 19.9 Xe = 0.72 Intersection LOS

11/8/2006

HCS*"` DETAlLE_D REPORT
Site information
Intersection

Area Type

Jurisdiction

Analysis Year

Project ID

W Field Rd/Coo/ey Loop West
All other areas

Gilbert

VWlliams Field Road at Cooley Loop
WestPM Pk Hr-2025

Volume and Timing Input
SB

I

1

ea

G=
3

Cycle Length, C = 81.2|

1
Lane Group Capacity, Control Delay, and LOS Determination

1

1
I

i
3

\
l .I fl:

I

H

e .

l

t

v.

Copyright ©2005 University of Florida, An Rights Reserved HCS+"l Version 5,2 Generated: wamoce 5:1Z
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EB WB NB SB
LT TH RT LT TH RT LT TH RT LT TH RT

L TR L TR L TR L TR

0.0 0. 0 0.0 0. 0 0.0 0. 0 0. 0 0. 0

26 1343 77 1832 198 219 g 14

204 1889 559 1897 1422 1649 1002 1798

opacity/Lane Group 93 1648 338 2145 438 508 308 554

0. 1 0. 4 0. 1 0. 5 0. 1 0. 1 0. 0 0.0

0.28 0.81 0.23 0. 85 0.45 0.43 0.03 o.OF

1.000 1.000 1.000 1.000 1.000 1.000 1.o00 1.000

arrival Type
I

3 3 3 3 3 3 3 3

.r iatoon Ratio 1.00 1.00 1.00 1. 00 1.00 1.00 1,00 1.00

f 'F Factor 1.00 1.00 1.00 1.00 1 0 0 1,00 1.00 1.00

41 0.4 13.8 0. 7 17.9 3.6 3.9 0. 1 0.2

.1 0.2 0. 5 0.3 0. 7 0.4 0.4 0. 3 o. 5

_2 o.1 2.3 0. 1 3. 5 0.3 0.3 0. 0 0.0

0.4 16.1 0.8 21.4 3.9 4.3 0.2 0. 2

.percentile Back of Queue (95th percentile)

2.1 1.7 2. 1 1.7 2.0 2.0 2. 1 2. 1

Eck of Queue 0.9 28. 1 1.7 36.0 7. B 8_4 0_3 0.5

'Jeue Spacing 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0

0 0 0 o 0 0 0 0

8/2006

I

1

|Jeneral lnfomlation

, 'Zfoject Description Mlliams Field Road at Cooley Loop West PM Pk Hr-2025

verge Back of Queue

BACK-OF-QUEUE WORKSHEET
4

l

I _
re:

8 are Group

Filial Queue/Lane

I low Rate/Lane Group

flow/Lane

ow Ratio

ii 'c Ratio
l
dll .

I

actor

8* Average

ueue Storage Ratio

l J

rue Storage

rerate Queue Storage Ratio

% Queue Storage Ratio

qyright © 2005 University of Florida, All Rights Reserved
HCS+T\¢ Version s.2 Genera¢edt 11/B/2006 5:17AN
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:Te n oration

E:V/lliams Field Rd at Reeker Rd
All other areas

Gl7berl'

E

Intersection

Area Type

JurisdictioI"l

Analysis Year

Project ID
\MIIiam.s Field Road at Racker Road
AM Pk Hr-2025

EB WB NB SB

LT TH RT LT TH RT LT TH RT LT TH RT

aE'1 2 0 1 2 1 1 2 0 1 2

L TR L T R L TR L TR

6 959 91 106 1131 94 78 865 191 89 817 E~0 0 0 0 0 0 0 0 0 0 0

0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0. 92 0.92 0.92 0.92

Prewired (P) or Actuated (A) A A A A A A A A A A A +A.
2.0 2. O 2.0 2.0 2. O 2. 0 2.O 2. 0 2. 0

2.0 2.0 2.0 2,0 2.0 2.0 2.0 2.0 2.0

mArrival Type, AT 3 3 3 3 3 3 3 3 3
a.0 3. 0 3.0 3.0 30 3.0 3.0 3.0 3. 0

1_O00 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 Cr.
Initial Unmet Demand, Qt: o. 0 0. o 0.0 0. 0 0. o 0. o 00 0.0 0.0 -LI."

0 0 10 O 0 10 O 0 10 0 o 10

12.0 12.0 12.0 12.0 12.0 12,0 12.0 12.0 12.0

Parking / Grade / Parking N O N N 0 N N 0 N N 0

0 0 0 0 O o 0 0 0

Min. Time for Pedestrians, Go 3.2 3.2 3.2 3_2

EW Pam WB Only 03 04 NS Perm Excl. Left 07

G = 37.2 G= 3.0 G : : G : 36,4 G= 5.4 :

Y=4 Y=0 : : Y: 4 y= 0 :

EB WB NB SB
LT TH RT LT TH RT LT TH RT LT 'IH M

9

.justed Flow Rate, v 7 1130 115 1229 91 85 1137 97 962

84 1478 224 1777 793 286 1425 274 1445

0. 08 0.76 0.51 o.69 0_11 0.30 0. 80 0.35 0.67

tal Green Ratio, g/c 0.41 0.41 0.49 0.49 0.49 0.51 0. 40 0.51 0.40

16.0 22.6 34.3 17.6 12.3 27.7 23. 6 31.8 21.8

°l;ogressionFactor, PF 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

:lay Calibration, k 0.11 0.32 0.12 0.26 0.11 Q 11 0.34 0.11 0.24

n%remental Delay, dz 0.4 2.4 2.0 1.2 0. 1 o. 6 3.3 0.8 1.2

njtial Queue Delay, do 0. 0 0.0 0. 0 0.0 0.O 0. 0 0. 0 0.0 0.0

mtrol Delay 15.5 25. 1 36.3 18.8 12.4 28,3 26.9 32. 5 23.0

one Group LOS B C D B B C C C C

25.0 19.8 27.0 23. 9

approach LOS C 8 C

23. 7 Xe = 0.84 Intersection LOS

HCS'*" DETAILED REPORT

e Performed

MG

TASK Eng

8/8/2006

V fume and Timing Input i

Heavy Vehicles, %HV

tension of Effective Green. e

IT d / Bike/ RTOR Volumes

IT "eking Maneuvers, Nm

08

Cycle Length, C= 90.0
I
4

:ration of Analysis, T = 0.25

ne Group Capacity, CcnvolDelay, and LOS Determination

Hine Group Capacity, c

m

I

Liu

copyright ©2005 University Uf Florida, All Rights Reserved HCS+"1 Version 5.2
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EB WB NB SB
LT TH RT LT TH RT LT TH RT LT TH RT
L TR L T R L TR L TR

0. 0 0. 0 0.0 0. 0 0. 0 0. 0 0. 0 0.0 0. O

7 1130 115 1229 91 85 1137 97 962

204 1877 458 1900 1615 562 1850 537 1878

opacity/La Ne Group 84 1478 224 1777 793 286 1425 274 1446

ow Ratio 0.0 0.3 0.3 0.3 0. 1 0.2 0.3 0.2 0.3

: Ratio 0.08 o.75 0.51 0 69 0.11 0.30 0. 80 0.35 0.57

1.000 1.000 1.000 1.000 1,000 1.000 1.000 1.000 1.ooo

3 3 3 3 3 3 3 3 3

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1,00 1.00

0. 1 12.7 1.5 12.4 1.2 1. 1 13.1 1.2 10.3

0.2 0. 6 0.3 0. 7 0. 6 0. 3 0, 5 0.3 0. 6

0.0 1.8 0.3 1.4 0. 1 0. 1 2. 1 0.2 1.1

0. 1 14.5 1.8 13.8 1.3 1.2 15.2 1.4 11.4

2. 1 1.8 2.0 1.8 2. 1 2. 1 1_8 2. 1 1.8

0.3 25. 6 3. 7 24.6 2.7 2.5 26.7 2.9 20.7

hue Spacing

Neut Storage

25.0 25.0 25.0 25.0 25. 0 25.0 25. 0 25.0 25.0

0 O 0 0 O 0 0 0 0

erase Queue StorageRatio

BACK-OF-QUEUE WORKSHEET
|

general information

project Description VWIIiams FieldRoad at Reeker Road AM Pk Hr-2025

verge Back of Queue

ow Rate/Lane Group

v

t

.I
I percentile Back of Queue (95th percentile)

Queue Storage Ratio

P
L .

'% Queue Storage Ratio

right ©  zoos University of Florida, All RightsReserved
HCS+TM Version 5.2

I
Generated: 11/8/2005 520AN



Il l  f-e action -Site Information'

EB WB NB SB

RI
ll-:

LT TH RT LT TH RT LT TH RT LT TH

fiber of Lanes, N1 1 2 0 1 2 1 1 2 0 1 2

L TR L T R L TR L TR
n

5
L

21 1384 111 185 1600 375 67 791 123 124 1158

-Heavy Vehicles, %HV 0 O 0 0 0 0 0 0 O 0 0

0.92 0.92 0. 92 0.92 0. 92 0.92 0.92 0. 92 0.92 0.92 0.92 0.92

A A A A A A A A A A A

art-upLost Time, 11 2.0 2.0 2.0 2.0 2.0 2.0 2. 0 2.0 2.0

2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 _
I I
.u.3 3 3 3 3 3 3 3 3

nit Extension, UE 3. 0 3.0 3.0 3. 0 3.0 3. 0 3.0 3.0 3.0

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

0.0 0.0 0. 0 0.0 0. 0 0.0 0.0 0.0 0. 0

=d I Bike / RTOR Volumes 0 0 60 0 0 80 0 0 40 0 0 10

9;
.&_

12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0

N 0 N N 0 N N 0 N N 0

irking Maneuvers, Nm

0 o 0 0 0 0 0 0 0

3.2 3.2 3.2 3.2

lasing EW Perm WB Only 03 OF NS Perm Excl. Let 07

G: 38.6 G: 5.0 : G : G : 33.3 G :  5 . 1 G :

ming Y=4 Y=0 : : Y: 4 Y: 0 :

goration of Analysis, T = 0.25
ICycle Length, C = 90.0

I

EB WB NB SB
-l 'EZLT TH RT LT TH RT LT TH RT

adjusted Flow Rate, v 23 1559 201 1739 322 73 950

Lane Group Capacity, c 84 1543 265 1914 854 267 1319 257 1329

LB
vo Ratio, x 0.27 1.01 0 75 0.91 0.38 0.27 0. 72 0.51 0.99

oral Green Ratio, plc 0.48 0.43 0.53 0. 53 O. 53 0.47 0.37 0.47 0.37

Uniform Delay, dl 16.6 25. 7 36.9 19.2 12.5 34.2 24.3 33.0 28.3 L=-
regression Factor, PF 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

LT TH

135 1321

0.11 0.50 0.31 0.43 0.11 0.11 028 0.11 0.50

Incremental Delay, d2 1.8 25.5 12.0 6.9 0.3 0. 6 1.9 1.6 23.2 E-
initial Queue Delay, 43 0. 0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0.0

18.4 51.2 48. g 26.1 12.8 34.7 26.3 34.6 51.4

Lane Group LOS B D D C B C C C D

50. 7 26,2 26. 9 49.9

D C C

37.9 Xe = 0.94 Intersection LOS

HCS+" DETAILE_D REPORT

MG
TASK Eng

8/8/2006

\MlII'ams Field Rd at Racker Rd
All other areas

Gilbert
) :a-r Performed

Intersection
Area Type

Jurisdiction

Analysis Year

Project ID

I.
I

Ml

I.
I.

l

Williams Field Road at Racker Road
PM Pk Hr-2025

and Timing Input

I

Joiume, V (mph) I

as-Hour Factor, PHF

Pretimed (P) or Actuated (A)
ll
E "

q
Ltension of Effective Green, e

Arrival Type, AT

i .iteming/Metering, I

Initial Unmet Demand, Qb

Paridng / Grade / Parking

buses Stopping, Na

Min. Time for Pedestrians, Go
08 \

I

G

Kane Group Capacity, Control Delay. and LOS Determination

)alay Calibration, k

I control Delay
I

IE..D

D
Generated: 11lar2o0e 529 A

Xpproach Delay

Approach LOS

Intersection Delay
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EB WB NB SB

LT TH RT LT TH RT LT TH RT LT TH RT

L TR L T R L TR L TR

0.0 0.0 0.0 0.0 00 00 0.0 0. 0 0. O

23 1559 201 1739 322 73 950 135 1321

197 188g 501 1900 1515 565 1872 565 1886

opacity/Lane Group 84 1543 265 1914 854 267 1319 257 1329

0. 1 0.4 0.4 0. 5 0.2 0. 1 0,3 0. 2 0.4

0.27 1.01 0.76 0.91 0.38 0.27 0. 72 0.51 0.99

1.000 1. 000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

3 3 3 3 3 3 3 3 3

1.00 1.00 1. of 1,00 1.00 1.00 1.00 1,00 1,00

1.00 1.00 1.00 1.00 1.00 1.00 7,00 1.00 1.00

0.4 20.4 2. 6 20. 7 4, 7 1,0 10.7 1.9 17.3

0.2 0. 6 0.3 0. 7 0.6 0.3 0.6 0.3 0. 6

0. 1 8.4 0.9 4_8 0.4 0. 7 1.3 0. 3 5. 6

0.4 28. g 3.4 25, 5 5. 1 1.1 12.0 2_2 23. 9

2.1 1.6 2.0 1.6 2. 0 2. 1 1_8 t o 1.7

< of Queue
L

0.9 46.8 6. g 42.0 10.0 2.3 21.8 4.5 39.6

JG Spacing 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25. 0 25.0

0 o O 0 0 0 0 0 0

BACK-OF-QUEUE W;>RKSHEET

`eneral information

VWiliams Field Road at Racker Road PM Pk Hr-2025

l'verge Back of Queue

ow Rate/Lane Group

I

I

i
I

\

1
J
i
3

'i
l

-

-

-1

centime Back of Queue (95th percentile)
-4

I

queue Storage Ratio
\

"' l

\.

#I age Queue Storage Ratio

#Queue Storage Ratio

hi ®  ZGD5 University of Florida_ All Rights Reserved HCS*-T" Version 5.2 Genemsd: 11/same 5:29 AN
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MG
TASK Eng

8/8/2006

Analyst
Agency or Co.

Date Performed

Time Period

EB WB NB SB
I

LT TH RT LT TH RT LT TH RT LT TH
Number of Lanes, NI

Lane Group

1 2 0 1 2 0 1 1 0 1 1 I

L TR L TR L TR L TR
Volume, V (mph) 41 1088 11 61 780 34 156 25 180 93 35

2-% Heavy Vehicles, %HV 0 0 0 O O 0 0 0 0 0 0
Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0,92 0.92 0.92 Q92 0.92 0.92 o.92 0. 92
Pretimed (P) or Actuated (A) A A A A A A A A A A A In

| Start~up Lost Time, 11 2.0 2.0 2.0 2.0 2.0 2. 0 2. O 2.0
Extension of Effective Green, e 2.0 2.0 2.0 2, 0 2.0 2.0 2. O 2.0

L-Arrival Type, AT 3 3 3 3 3 3 3 3
=Unit Extension, UE 3. 0 3.0 3. o 3. 0 3.0 3.0 3. 0 3.0

FilteringlMetering, I 1.000 1.000 1.000 1.000 1.000 1.000 1,000 1.000 E-Initial Unmet Demand, Qu 0.0 0.0 0. 0 0. 0 0. 0 0.0 0. O 0.0
Ped I Bike I RTOR Volumes 0 0 O 0 0 0 0 0 0 O 0 0
Lane mum 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0
Parking / Grade I Parking N 0 N N 0 N N 0 N N 0
Parking Maneuvers, Nm

'Buses Stopping, NB 0 0 0 0 0 0 o o
Min. Time for Pedestrians, Go 3.2 3.2 3.2 3.2

Phasing EW Perm WB Only 03 04 NS Perm 05 07

Timing
G = 35.0 G : 5.0 : : G: 20.0 : G=
¥ : y = Y= Y= : y=

Duration of Analysis, T = 0.25

EB WB NB SB
LT TH RT LT TH RT LT TH RT THLT In

Adjusted Flow Rate, v 45 1195 66 885 170 223 101 198
Lane GroupCapacity, c 286 2107 312 2397 .302 550 281 557

plc Ratio, x 0.16 0.57 0.21 0.37 0 56 0.41 0.36 0.36

o.58 0.58 0.67 0.67 0.33 0.33 0.33 0.33

Uniform Delay, d., 5. 7 7. 8 10.9 4.4 16.4 15.4 15.1 15.1
ProgressionFodor, PF 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Delay Calibration, k 0.11 0.16 0.11 0.11 0.16 0.11 0.11 0.11

Incremental Delay, d2 0.3 0.4 0.3 0. 1 2.4 0.5 0.8 0.4

Initial Queue Delay, 43 0.0 0.0 0.0 0.0 0.0 0. 0 0.0 0. O

IControI Delay 6.0 8. 1 11.2 4.5 18.8 15.9 159 15.5

Lane Group LOS A A B A B 8 B B
Approach Delay 8 . 1 5.0 17.2 15. 7

A A B
IntersMion Delay 9. 1 Xe = 0.52 lntersedion LOS

11/8/2006

General information
HCS+' DETAILED REPORT

[sire Information
` Intersection
Area Type

Jurisdiction

Analysis Year

Project ID

W Field Rd/Cooley Loop East
All other areas

Gi/belt

Williams Field Road at Cooley Loop
East AM Pk Hr-2025

I Volume and Timing Input |

I

DB

G :

-I

Q/cie Length, C = 60.0
l ~1 Lane Group Capacity, ControlDelay, and LOS Determination

-

Total Green Ratio, plc

-

I

IAppl'03Ch LOS
I

-FL

Supyrighi0 2005 University of Florida, All Rights Resewed HCS+T" Version 5.2 Gensnated: 1115/200s 5:29
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EB WB NB SB

LT TH RT LT TH RT LT TH RT LT TH RT

L TR L TR L TR L TR

0. O 0. 0 0.0 0.0 0. 0 0.0 0. 0 0. o

45 1195 65 885 170 223 101 198

490 1897 469 1888 905 7650 844 1570

285 2107 312 2397 302 550 281 557

0. 1 0. 3 0. 1 0. 2 0.2 0. 1 0. 1 0.1

Ratio 0.16 0.57 0.21 0.37 0.56 0.41 0,35 0.36

1.000 1,000 1.000 1.000 1,000 1.000 1.000 1.000

3 3 3 3 3 3 3 3

1.00 1.00 1.00 1,00 1.00 1.00 1.00 1.00

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

0.3 6. 5 0.4 3.4 2.3 2.9 1.3 2. 5

0. 3 0.6 0.3 0.6 0.3 0,4 0.3 o. 4

0. 0 0. 7 0. 1 0,4 0. 3 0.3 o. 1 0.2

0. 4 7.2 0.4 3. 8 2.7 3. 1 1.4 2. 7

2.1 1.9 2.1 2. 0 2. 0 2.0 2.1 2.0

0. 8 13.8 0.9 7. 5 5. 4 6.3 2.9 5. 5

uh Spacing 25.0 25. 0 25.0 25.0 25. 0 25.0 25.0 25.0

o 0 0 0 0 0 0 0 _

_
\ age Queue Storage Ratio

5*0 Queue Storage Ratio

BACK-OF-QUEUE WORKSHEET

l

Ueneral Information

'pied Description Williams Field Road al Cooley LoopEastAA4 Pk Hr-2025

erase Back of Queue

>
Gentile Back of Queue (95th percentile)

I
I

I

Lueue Storage Ratio

ht ©2005 University of Florida, An Rights Reserved HCS+*\1 Version 5.2 Generated: 11/8/2006 5;soAh



Site information

EB WB NB SB

LT TH RT LT TH RT LT TH RT LT TH

1 2 0 1 2 0 1 1 0 1 1

L TR L TR L TR L TR

Volume, v (mph) 62 1248 58 150 1876 173 94 25 144 80 80

0 0 0 0 0 0 0 0 O O O

0.92 0.92 0.92 0,92 0. 92 0.92 0.92 0.92 0.92 0.92 0.92

Pretimed (P) orAcluated (A) A A A A A A A A A A A

2.0 2.0 2.0 2.0 2.0 2. 0 2. 0 2. O

L -
2.0 2.0 2.0 2.0 2.0 2. 0 2.0 2.0

Arrival Type, AT 3 3 3 3 3 3 3 3

3. 0 3.0 3.0 3. 0 3.0 3.0 3.0 3. 0

E'-1. 000 1. 000 1.000 1.o00 1.000 1.000 1.000 1.000

Initial Unmet Demand, Qb 0. 0 0. 0 0.0 0.0 0.0 0.0 0,0 0.0

0 o 0 0 0 0 O 0 0 O 0 0

ne Vwdth 12.0 12.0 12.0 12.0 12,0 12.0 120 12.0 ml

Padding / Grade / Parking N 0 N N 0 N N o N N O N

Li,-
lees Stopping, Ng 0 0 0 0 0 0 0 o

Min. Time for Pedestrians, Go 3.2 3.2 3.2 3.2

EW Perm WB Only 03 04 NS Pam 06 07

G= 35.0 G : 5_0 : G= G: 20.0 : :

: : : : :

laCycle Length, C = 60.0

EB WB NB SB

LT TH RT LT TH RT LT TH RT LT TH I I

justed Flow Rate, v 67 1431 163 2227 102 184 87 167

Line Group Capacity, c 127 2094 277 2381 328 552 314 588
:mir-

v¢c Ratio, X 0.53 0. 68 0.59 0.94 0.31 0.33 0.28 0.28

:tal Green Ratio, plc 0.58 0.58 0.67 0.67 0.33 0.33 0.33 0.33

uniform Delay, d, 7. 5 8.7 18.6 8. 9 14.9 15.0 14.7 14.7

:P;ogression Factor, PF 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

delay Calibration, k 0.13 0.25 0.18 0.45 0.11 0.11 0.11 0.11

cremental Delay, 42 4. 1 0.9 3.3 7_8 0.5 0.4 0.5 0.3

Initial Queue Delay, do 0. 0 0.0 0.0 o_o 0.0 0.0 0.0 0.0

'ontroI Delay 11.6 9.6 21.9 16.6 15.4 15.4 15.2 15.0

are Group LOS B A C B B B 8 B Ill-

approach Delay 9.7 17.0 15.4 15.1

i Tpproach Los A 8 B

' iersection Delay 14.3 Xe : 0.73 Intersection LOS

HCS+" DETAILE~D REPORT

W Field Rd/Cooley Loop East
All other areas

Gilbert

IU I

F Te Performed

MG
TA SK Eng

8/8/2005

Intersection
Area Type

Jurisdiction

Analysis Year

Project ID

I

VWlliams Field Road at Cooley Loop
East PM Pk Hr-2025

lime and Timing Input

I

Heavy Vehicles, %HV

as-Hour Factor, PHF 0.92

l l I

11

tension of Effective Green, e

E gd I Bike I RTOR Volumes

1` "1d<ing Maneuvers, Nm

oh I
I

Gs

Jration of Analysis, T = 0.25

ne Group Capacity, Control Delay, and LOS Determination

ft

B

B

copyright © 2005 University Rf Florida All Rights Reserved Hes+~ Version 5,2 Generated: 111812006 5:30 Al
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EB WB NB SB

LT TH RT LT TH RT LT TH RT LT TH RT

L TR L TR L TR L TR

0.0 0.0 0.0 0. 0 0.0 0.0 0.0 0.0

57 1431 163 2227 102 184 87 167

217 1885 416 1875 985 1657 941 1753

127 2094 277 2381 328 552 314 588

w Ratio 0. 3 0.4 0.4 0. 5 0. 1 0. 1 0. 1 0.1

Ratio o. 53 0.68 0.59 0.94 0.31 033 0.28 0.28

1.000 1.000 1.000 1.000 1,000 1.000 1.000 1000

3 3 3 3 3 3 3 3

1.00 1.00 1.00 1.00 1.00 1. 00 1.00 1.00

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

0. 7 8. 7 1.0 17.2 1_3 2.3 1.1 2. 0

0.2 0. 6 0.3 0.6 0.3 0.4 0.3 0. 4

0.2 1.2 0. 3 5. 7 0. 1 0.2 o. 1 02

o. 8 9. g 1.3 23. O 1.4 2.5 1.2 2.2

2. 1 1.8 2. 1 1.7 2. 1 2.0 2. 1 2.0

:k of Queue 1.7 18.2 2. 7 38,3 2.9 5.0 2.4 4.5

'€U€ Spacing 25.0 25. 0 25.0 25.0 25.0 25.0 25.0 25. 0

0 0 0 0 0 0 0 0

BACK-0F-QUEUE WORKSHEET

general information

oped Description VWlliams Field Road at Cooley Loop East PM Pk Hr-2025

f orage Back of Queue

-1

reentile Back of Queue (95th percentile)

Queue Storage Ratio

erase Queue Storage Ratio

% Queue Storage Ratio

fright @ zoos University of Florida, All Rights Reserved Hes+~ Version 52 Generated' 11/8/2006 5:30 An



VWlliams Field Rd at Access 2

All other areas

Gilbert

Site Information
Intersection
Area Type

Jurisdiction

Analysis Year

Pf0jegf ID
Williams Field Road at Access 2 AM
Pk Hr-2025

ET

lg*

EB WB NB SB

LT TH RT LT TH RT LT TH RT LT TH RT_

2 0 1 2 1 1

TR L T L R

Volume, V (mph) 1220 108 31 803 78 12

0 0 0 0 0 0

0. 92 0.92 0.92 0. 92 0. 92 0.92

Prewired (P) or Actuated (A) A A A A A A

2.0 2.0 2. 0 2.0 2. 0

extension of Effective Green, e 2.0 2.0 2.0 2.0 2,0

EArrival Type, AT 3 3 3 a 3

nit Extension, UE 3.0 3.0 3.0 3.0 3.0

altering/Metering, l 1.000 1.000 1.000 1.000 1.000 E*_
Initial Unmet Demand, Qu 0. O 0.0 0.0 0.0 o. 0

red I BH<eI RTOR Volumes 0 0 0 0 O 0 0 0

,are V\hdth 12.0 12.0 12.0 12.0 12.0 EL
ParkingI Grade / Pal*king N o N N O N N 0 N

'4
'asking Maneuvers, Nm

E_.uses Stopping, Na 0 0 O 0 0

Min.Time for pedestrians, Go 3.2 3.2 3.2

E\N Perm 02 03 04 NB Only 05 07

G : 35.0 : : : G: 20,0 G : G :

: : : : Y= :timing

.)oration of Analysis, T = 0.25 Cycle Length, C = 55.0

EB WB NB SB

E-LT TH RT LT TH RT LT TH RT

\adjusted Flow Rate, v 1443 34 873 85 13

2274 138 2302 555 587

E0.63 0.25 0.38 0.13 0. 02

LT TH

Total Green Ratio, plc 0. 54 0.64 0. 64 0.36 0.36

Unifoml Delay, d, 6.1 4.3 4.8 11.7 11.2 E-
progression Factor, PF 1.000 1000 1.000 1.000 1.000

Delay Calibration, k 0.21 0.11 0.11 0.11 0.11

Incremental Delay, dz 0.6 0. 9 0. 1 0. 1 0.0 E
initial Queue Delay, do O. 0 0.0 0. 0 0. 0 0.0

.,antral Delay 6. 7 5.2 4.9 11.5 11.2

ELane Group LOS A A A B B

,Approach Delay 6.7 4.9 11.7

.Approach LOS A A B

6.2 X : 0.45 Intersedlion LOS

I

I
l
1 I8/2006

l

HCS+" DETAILED REPORT
r

»

funeral information -

s alys MG
Agency or Co. TASK Eng

' rte Perfomled 8/8/2005

Ne Period

4
e

I plume and Timing Input 1

-
1

I

la

amber of Lanes, NI

me Group

I

I

'I , Heavy Vehicles, %HV

1 _eek-Hour Factor, PHF

`l1art-up Lost Time, 11

I
I
I

'hosing I

I

I

[ l l
.-n

4..are Group Capacity, Control Delay, and LOS Determination

1
Lane Group Capacity, c

plc Ratio, X

I

l'lntersection Delay
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EB WB NB SB

LT TH RT LT TH RT LT TH RT LT TH RT

TR L T L R

0.0 0. 0 0 0 0.0 0. 0

1443 34 B73 85 13

1877 217 1900 1805 1615

2274 138 2302 555 587

0.4 0.2 0.2 0 0 0. 0

Ratio 0. 63 0. 25 0.38 0.13 0.02

1.000 1.000 1.000 1.000 1.000

3 3 3 3 3

1. 00 1.00 1.00 1.00 1.00

1.00 1.00 1.00 1.00 1.00

7. 0 0. 2 3.4 0 9 0. 1

0.6 0. 2 0, 6 0. 4 0.4

1.0 0. 1 0.3 0, 1 0.0

8.0 0.3 3. 7 0. 9 0. 1

1.9 2. 1 2.O 21 2. 1

15.1 0.6 7. 4 1.9 0.3

are Spacing 25.0 25.0 25.0 25.0 25.0

0 0 0 0 O

BACK-OF-QUEUE WORKSHEET

Wliarns Field Road of Access 2 AM Pk Hr-2025

:rage Back of Queue

Percentile Back of Queue (95th percentile)

pee Storage Ratio

erase Queue Storage Ratio

Queue Storage Ratio

ingra Q 2005 University of Florida, All Rights Reserved HCS+W Version 5.2 Generated: 11/8/2005 5:30AM



Gen AralInformation

MG
TASK Eng

w8/2006

Analyst
Agency or Co.

Date Performed

Time Period

EB WB NB SB

LT TH RT LT TH RT LT TH RT LT TH

Number of Lanes, NI 2 0 1 2 1 1

Lane Group TR L T L R

Volume, v (mph) 1143 329 100 1870 428 75

% Heavy Vehicles, %HV o 0 0 0 0 0

Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Prewired (P) or Actuated (A) A A A A A A

Start-up Lost Time, 11 2.0 2.0 2.0 2.0 2.0

Extension of Effective Green, e 2.0 2.0 2.0 2.0 2.0

Arrival Type, AT a 3 3 3 3

Unit Extension, UE 3. 0 3.0 3.0 3.0 3.0

Filtering/Metering, I 1.000 1.000 1.000 1.000 1.000

Initial Unmet Demand, Qu 0.0 0.O 0.0 0.0 0,0

Pad / Bike/ RTOR Volumes 0 0 0 0 0 0 0 0

Lane wwdzh 12.0 12.0 12.0 12,0 12,0 I

Parking I Grade I Parking N 0 N N 0 N N 0 N

Parking Maneuvers, Nm

EBuses Stopping, Ng 0 o O 0 O

Man. Time for Pedestrians, Go 3.2 3.2 3.2

Phasing EW Perm 02 03 D4 NB Only 05 07

Timing
G : 35.0 G : G : : G: 20.0 G= ..-G

: : y = Y : : Y : : Y :

Duration of Analysis, T = 0.25 i.Cycle Length, C = 55.0

EB WB NB SB
LT TH RT LT TH RT LT TH RT LT TH

Adjusted Flow Rate, v 1600 109 2033 465 83

Lane Group Capacity, c 2225 138 2302 656 587

v/c Ratio, X 0. 72 0.79 0.88 0.71 0.14

Total Green Ratio, g/c 0.64 0.64 0.64 0.36 0.36

Uniform Delay, d, 6. 7 7.3 8.3 15.0 11.7 -._

L.Progression Factor, PF 1.o00 1.000 1.000 1 000 1.000

Delay Calibration, k 0.28 a34 0.41 0.27 0.11

IncrementalDelay, dz 1.2 25.9 4.5 3.5 0. 1
-n

L
Initial Queue Delay, do 0.0 t o a O o. 0 0. 0

Control Delay 7.9 33.2 12.8 18.5 11.9

F .Lane Group LOS A c B B B

Approach Delay 7.9 13.8 17.5

Approach LOS A B B

Intersection Delay 12,1 Xe = 0.82 Intersection LOS

11/8/2006
E

HCS+" DETAILQD REPORT

I
I
I

_Site information
Intersection
AfB8 Type

1 Jurisdiction

Analysis Year

Project ID

Mlliams Field Rd of Access 2

All other areas

Gilbert

Williams Field Road afAccess 2 PM
Pk Hr-2025

Volume and Timing Input l l

R T
. r'"~_

lm
is

r
I

I
I
|
I
I
I
I
I
I

1 .

.
i

I .

Lr

r
I

f

08
G:

; '"

T
E
i
d

Lane Group Capacity, Control Delay, andLOS Determination

T
I
4 I

1
i

I

I I
s

H

.i

8
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Lane Group

rial Queue/Lane4
flow Rate/Lane Group

flow/Lane

opacity/Lane Group

"in Ratio

Ratio

H odor

EB WB NB SB
LT TH RT LT TH RT LT TH RT LT TH RT

TR L T L R

0.0 0.0 0. 0 0, 0 0. 0

1600 109 2033 465 83

1836 217 1900 1805 1615

2225 138 2302 555 587

0.5 0.5 0. 6 0. 3 0. 1

0.72 0. 79 o. 88 0.71 0. 14

1.000 1.000 1.000 1.000 1.000

arrival Type 3 3 3 3 3

too Ratio 1.00 1.00 100 1.00 1.00

= Factor
A.

1.00 1.00 1.00 1,00 1.00

8. 6 1.2 13.5 6. 1 0_g

0. 6 0. 2 0. 5 o. 4 0.4

1.4 0.5 3.6 0.9 0. 1

10.0 1.7 17.1 7.0 0. 9
AverageiAverage

Percentile Back of Queue (95th percentile)

1.8 2.0 1.7 1.9 2. 1

18.4 3.5 29.6 13.4 1.9

="¢¥.leue Storage' Ratio

8u5u2 Spacing 25.0 25. 0 25.0 25.0 25.0

O 0 0 0 0

% Queue Storage RatioI

J./8/2006

BACK-OF-QUEUE WORKSHEET

_A .
General information

oped Description VWliamsField Road at Access 2 PM Pk Hr-2025

average Back of Queue

.Jack of Queue

hue Storage

/erase Queue StorageRatio

bright G 2005 University 01Florida, All Rights Reserved
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Ge eral lnformation

EB WB NB 9u

LT TH RT LT TH RT LT TH RT LT TH R_T
n r

Number of Lanes, NI 1 2 0 1 2 0 1 1 0 1 1

Lane Group L TR L TR L TR L TR

Volume, V (mph) 111 1121 5 5 750 3 5 5 5 2 3

% Heavy Vehicles, %HV 0 0 0 0 0 0 0 0 0 O 0

Peak-Hour Factor, PHF 0.92 0. 92 0.92 0.92 0.92 0,92 0.92 0.92 0. 92 0.92 0.92 0.92

Pretimed (P) or Actuated (A) A A A A A A A A A A A

Start-up Lost Time, h 2.0 2.0 2.0. 20 2. 0 2.0 2.0 2.0

Extension of Effective Green, e 2.0 2.0 2.0 2.0 2.0 2.0 2. 0 2.0

Arrival Type, AT 3 3 3 3 3 3 3 3

Unit Extension, UE 3.0 3.0 3.0 3.0 3. 0 3.0 3.0 3.0

Filtering/Metering, I 1.000 1.000 1.000 1.000 1.000 1,000 1.000 1.000

Initial Unmet Demand, Qb 0.0 0. 0 0.0 0. 0 0.0 0.0 a0 0.0

Pad I Bike I RTOR Volumes o 0 0 0 0 O o 0 0 0 0 0

Lane Width 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0

Parking I Grade I Parking N 0 N N 0 N N 0 N N 0

Parking Maneuvers, Nm

Buses Stopping, Na 0 0 0 0 0 0 0 0

Min. Time for Pedestrians, Go 3.2 3.2 3.2 3_2

Phasing EW Perm EB Only 03 04 NS Perm DB 07

G : 25.0 G= 10.0 G : : G= 20.0 : G :

Timing Y : : Y : : : : y =

Duration of Analysis, T = 0.25

EB WB NB SB
r  I
F L

l I

LT TH RT LT TH RT LT TH RT LT TH

AdjustedFlow Rate, v 121 1223 5 818 5 10 2 93

Lane Group Capacity, c 513 1643 138 1644 435 639 514 591

plc Ratio, X 0.24 0. 74 0.04 0.50 0.01 0.02 0.00 0.15

Total Green Ratio, plc 0.64 0.45 0.45 0.45 0.36 0.36 0.36 0.36

Uniform Delay, dl 9. 7 12.4 8.3 10.6 11.2 11.2 11.2 11.8

L..
Progression Factor, PF 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Delay Calibration, k 0.11 0.30 0.11 0.11 0.11 0.11 0.11 0.11

Incremental Delay, dz 0.2 1.9 0.1 0.2 0. 0 0.0 0.0 0. 1
..--.

L.

Initial Queue Delay, do 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay 9.9 14.3 8.4 10.8 11.2 11.2 11.2 11.9

Lane Group LOS A B A B B B B B

Approach Delay 13.9 10.8 11.2 11.9

Approach LOS B B B rB

Intersection Delay 12.7 Xe = 0.40 Intersection LOS

Date Performed

MG
TASK Eng

8/8/2005

HCS*° "OETAILEP REPORT
.Site information
Intersection

Area Type

Jurisdiction

Analysis Year

Project ID

vWlliams Field Rd at Access 1

All other areas

Gilbert

Williams Field Road at Access 1 AM
Pk Hr-2025

Volume and Timing Input

08

G :

Cycle Length, c = 55.0

Lane Group Capacity. Control Delav, and LOS Determination

B

Copyright ®2005 University of Florida, All RightsResewed
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EB WB NB SB
LT TH RT LT TH RT LT TH RT LT TH RT

L TR L TR L TR L TR

0.0 0. 0 0. 0 0.0 0.0 0. 0 0. 0 0.0

121 1223 5 818 5 10 2 93

806 1898 304 1899 1198 1758 1413 1624

:opacity/Lane Group 513 1643 138 1544 435 639 514 591

0.2 0.3 0. 0 0,2 0. o 0 0 0. 0 0.1

0.24 0.74 0.04 0. 50 0.01 0. 02 0.00 0. 16

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

3 3 3 3 3 3 3 3

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

»-
l4

Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

43 0.7 8. 1 0. 0 4.6 0,0 0. 1 0.0 1.0

0.3 0. 5 0.2 0. 5 0.3 0.4 0. 3 0. 4

0. 1 1_3 0. 0 0. 5 0.0 0,0 0. 0 0. 1

0.8 9.4 0.0 5. 1 o. 1 0. 1 0. 0 1.0

2. 1 1.9 2.1 2.0 2. 1 2. 1 2.1 2. 1

Eck of Queue 1.7 17.4 o. 1 9.9 0.1 0.2 0.0 2. 1

ueue Spacing 25.0 25.0 25.0 25.0 25. O 25.0 25.0 25.0

zee Storage 0 0 O 0 0 0 0 0
J- 1

verge Queue Storage Ratio

BACK-OF-QUEUE WORKSHEET

\ general information

eject Description VWlliams Field Road at Access 1 AM Pk Hr-2025

verge Back of Queue

.percentile Back of Queue (95th percentile)

ueue Storage Ratio

% Queue Storage Ratio

oqydght o zoos Unlversiiy of Flnfida, An Riggs Resuvad HCS+T\l Version 52 Generated; 11/8/2006 5:32 AN



Site information
VWlliams Field Rd at Access 1

All other areas

Gilbert

ET

Intersection
Area Type

Jurisdiction

Analysis Year

Project ID
\MIIiams Field Roadat Access 1 PM
Pk Hr-2025

EB WB NB SB

LT TH RT LT TH RT LT TH RT LT TH

.E-1 2 0 1 2 0 1 1 0 1 1

L TR L TR L TR L TR

Volume,v (mph) 370 849 5 5 1517 8 5 5 5 8 37

0 0 0 0 0 0 0 0 0 0 0

0.92 0.92 0.92 0.92 0.92 0.92 0.92 0,92 0.92 0.92 0.92 0.92

Prewired (P) or Actuated (A) A A A A A A A A A A A

2. O 2.0 2.0 2. 0 2. 0 2.0 2.0 2.0

2.0 2.0 2.0 2. 0 20 2.0 2. 0 2.0

Arrival Type, AT 3 3 3 3 3 3 a 3

H

4

3.0 3.0 a. 0 3.0 3.0 3.0 3.0 3.0

1. O00 1.000 1.000 1.000 1.000 1.000 1.000 1.000 FT
Initial Unmet Demand, Qb 0.0 0. O 0. 0 0, 0 0. o 0.0 0. 0 0.0 L...

0 0 0 0 0 0 0 0 0 0 0 0

.ne Vvidth 12.0 12.0 12.0 120 12.0 12.0 12.0 12.0

Parking / Grade I Parking N o N N 0 N N 0 N N 0 N

1̀r'king Maneuvers, Nm |

uses Stopping, NB 0 0 0 0 0 0 0 0 E
Min. Time for Pedestrians, Go 3.2 3.2 3.2 3.2

la$ing EW Perm EB Only 03 04 NS Perm 05 07

G = 25.0 G: 10.0 : 6 : G = 20.0 : :

: Y : : : y = Y : :

EB WB NB SB
FLLT TH RT LT TH RT LT TH RT LT TH

trusted Flow Rate,v 402 928 5 1658 5 10 g 532

466 1643 148 1643 138 639 514 595
H

45-0.86 0.56 0. OF 1.01 0.04 0.02 0.02 0. 89

zeal Green Ratio, g/c 0.64 0.45 0.45 0.45 0.36 0.36 0.35 0.36

19.5 11.0 8.3 15.0 11,3 11.2 11,2 16.5 § _
1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

alay Calibration, k 0.39 0.16 0.11 0.50 0.11 0.11 a11 a42

15.3 0.5 0. 1 24.5 0. 1 0.0 0.0 18.0

0.0 0.0 0.0 o.0 0.0 0.0 0.0 0.0

'0ntroI Delay 34.8 11.5 8.4 39.5 11.4 11.2 11.2 32, 5

C 8 A D B B B c i f

-Approach Delay 18.5 39.4 11.3 32. 1

Qzproach LOS 8 D B

30.3 Xe = 0.93 lnterseciion LOS

Hes+~ DETAlLED REPORT

Te Performed

MG
TASKEng

8/8/2006

Hume and Timing Input

Heavy Vehicles, %HV

as-Hour Favor, PHF

11

_tension of Effective Green, e

8. ",-d I Bike 1 RTOR Volumes
In l

I

08

Cycle Length, C = 55.0nation of Analysis, T = 0.25

ume GroupCapacity,Control Delay, and LOS Determination I

Lane Group Capacity, c

PgrogressionFactor, PF

12

la

lx.
I

I Lr
. _

rwyrighl © zoos UnlvErsi\y of Florida, All Rights Reserved HCS+"l Version 5.2
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EB WB NB SB
LT TH RT LT TH RT LT TH RT LT TH RT
L TR L TR L TR L TR

0. 0 0.0 0.0 0.0 0,0 0.0 0 0 0. 0

402 928 5 1558 5 10 9 532

733 1898 325 1898 380 1758 1413 1636

Capacity/Lane Group 466 1643 148 1543 138 539 514 5 9 5

0.5 0.3 0.0 0. 5 0. 0 00 0.0 0 .3

0. 86 0.55 0.03 1.01 0. O4 0,02 0.02 0,89

1.000 1.000 1.000 1.000 1.000 1.000 1,000 1.O00

3 3 3 3 3 3 3 3

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

1.00 1.00 1.00 1,00 1.00 1,00 1.00 1.00

2 .5 5. 5 0. 0 13.3 0. 0 0. 1 0. 1 7. 7

0.3 0. 5 0.2 0. 5 0.2 0.4 0,3 0.4

1.7 O. 5 0.0 7. 7 0.0 0.0 0. 0 2.4

4.3 6. 1 o_o 21.0 0. 1 0. 1 0. 1 10.1

Percentile Back of Queue (95th percentile)

2. O 1.9 2. 1 1.7 2. 1 2. 1 2. 1 1.8

Back of Queue 8. 5 11.7 o. 1 35. 4 0. 1 0. 2 0.2 18.5

hue Storage Ratio

dId&Ue Spacing 25.0 25.0 25.0 25.0 25. 0 25.0 25. 0 25.0

lleue Storage o 0 0 0 0 0 0 0
Average Queue Storage Ratio

BACK-OF-QUEUE WORKSHEET

Seneral Informat ion

eject Description \Mlliams Held Road at Access 1 PM Pk Hr-2025

rverge Back of Queue

Flow Rate/Lane Group

% Queue Storage Ratio

xyright © 2005 University el Florida, All Rights Resewed
HCS+T*l Version 5,2 Generated: 11/8:2008 5:33 AM



EB WB NB SB

LT TH RT LT TH RT LT TH RT LT TH Bl
L1 3 0 1 3 0 1 3 0 1 3

L TR L TR L TR L TR

Volume, v (mph) 336 258 476 10 111 1 267 724 46 2 315 9 *

0 0 O 0 0 0 0 0 0 0 0

0.92 0.92 0.92 0.92 0,92 0. 92 0.92 0.92 0. 92 0.92 0.92 0.92

Pretimed (P) or Actuated (A) A A A A A A A A A A A 4

Start-up Lost Time, 11 2.0 2.0 2.0 2. 0 2.0 2.0 2. 0 2.0

.Extension of ERective Green, e 2.0 2.0 2.0 2.0 2. 0 2.0 2.0 2.0 -1 -

Arrival Type, AT 3 3 3 3 3 3 3 3 I
I

Unit Extension, UE 3.0 3.0 3. 0 3.0 3.0 3,0 3.0 3.0

Filtering/Metering, I 1.000 1.000 1.000 1.000 1.000 1,000 1.000 1.000 ;
Initial Unmet Demand, Qu 0.0 0. 0 0.0 0.0 0. 0 0.0 o. O 0.0 r

Ped / Bike I RTOR Volumes O 0 50 0 0 0 0 0 40 0 0 10

Lane Vwdth 12.0 12.0 12.0 12.0 12,0 12.0 12.0 12.0 I

Parking I Grade / Parking N 0 N N 0 N N o N N 0 N

Parking Maneuvers. Nm

Buses Stopping, Na 0 0 0 0 0 O O 0 1 !
1=._.

Min. Time for Pedestrians, Go 3.2 3.2 3.2 3. 2

Phasing EW Perm WB Only 03 04 NS Perm NB Only 07 08 r I

Timing
G : 37.2 G: 3.0 G= G : G: 25.0 G :  10 ,4 : 6 :

y=4 Y=0 : Y: 4 Y=0 :

Duration of Analysis, T = 0.25
\

lCycle Length, C = 83.6

EB WB NB S B
LT TH RT LT TH RT LT TH RT LT TH l\>

l>

Adjusted Flow Rate, v 365 732 11 122 290 794 2 655

Lane Group Capacity. c 567 2090 390 2733 453 1546 136 1437 -1

v/c Ratio, X 0.64 0.35 0.03 0. 04 0. 64 0.51 0.01 0.46 l I
n

'Total Green Ratio, g/c 0.44 0.44 0.53 0.53 0.47 0.30 0.30 0.30

Unifom'l Delay, d, 18.0 15.3 13.7 9,5 25. 7 24.3 20.6 23. 8 r |

Progression Factor, PF 1.000 1.000 1.000 1.000 1.000 1. 000 1.000 1.000 ln...-

Delay Calibration, k 0.22 0.11 0.11 0.15 0.22 0.12 0.11 0.11

Incremental Delay, dz 2.5 0. 1 0.0 0,0 3. 0 0.3 0.0 0.2

Initial Queue Delay, do 0.0 0.0 0.0 0.0 0.0 0.0 0. 0 0.0

Control Delay 20. 6 15_4 13.8 9 .5 28.7 24.6 20.7 24.0

Lane Group LOS C B B A C C C C

nr I
L |

Approach Delay 17.1 9.9 25. 7 24. 0

Approach LOS B A C t
lC

Intersection Delay 21.4 x = 0.70 Intersection LOS
A. I

C

QGeneral information

MG
TASK Eng

8/8/2006Date Performed

HCS+" DETAILED REPORT
Site information
lntersedion
Area Type

Jurisdiction

Analysis Year

Project ID

VWliam Field Rd at Power Road
All other areas

Gt/bed _-

L
VWlliams Field Road at Power Road
AM Pk Hr-2025

Volume and Timing Input

Number of Lanes, NI

% Heavy Vehicles, %HV

Peak-Hour Faclor, PHF

i . Lane Group Capacity, Control Delay, and LOS Determination

L |
I .

Copyright (D 2005 University of Florida, All Rights Resewed HCS4-TH Version 5,2 Generated: 11/arzooa 5:33»
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EB WB NB SB
LT TH RT LT TH RT LT TH RT LT TH RT
L TR L TR L TR L TR l

9

0. 0 0. 0 0.0 0. 0 0.0 00 0. 0 0. 0 l

365 732 11 122 290 794 2 655

1275 1723 737 1897 960 1897 455 1753

,apagify/Lane Group 567 2090 390 2733 453 1545 136 1437

0.3 0.2 o. 0 0, o 03 0.2 0.0 0.1

0.64 0.35 0. 03 0. 04 0. 54 0.51 0.01 0.46

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

3 3 3 3 3 3 3 3

1.00 1.00 1. O0 1. OO 1,00 1.00 1.00 1.00

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

6.6 4. 1 0. 1 0. 5 40 5. 5 0.0 4,5

0. 5 0. 6 0.4 0. 7 0.4 0,5 0.2 0.4

0. 8 0.3 0.0 0. O 0, 7 0. 5 0. 0 0.4

7.4 4.4 0. 1 0. 5 4. 7 5. 1 0. 0 4.9

1.9 2.0 2. 1 2.1 2.0 1.9 2. 1 2. 0

14.1 8.7 0.3 1.1 9.2 11.7 0. 1 9.6

.a
queue Spacing 25. 0 25.0 25.0 25.0 25. 0 25.0 25.0 25.0

O O O 0 0 0 0 0

I

BACK-OF-QUEUE WORKSHEET r

"general information

Qject Description VW//iams Field Road at Power RoadAMPk Hr-2025

verge Back of Queue

low Rate/Lane Group

percentile Back of Queue (95th percentile)

Queue Storage Ratio

verge Queue Storage Ratio

% Queue Storage Ratio

Pqpyright @2005 University of Florida, All Rights Reserved
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Site Information

1-I/Wliam Field Rd at Power Road
All other areas

Gilbert

f ntersedxo n
Area Type

Jurisdiction

Analysis Year

Project ID \/Wlliams Field Road at Power Road
PMPk Hr-2025

El

EB WB NB
Ru..

SB

LT TH RT LT TH RT LT TH RT LT TH an

umber of Lanes, N1 1 is 0 1 3 0 1 3 0 1 3 u

1

Lane Group L TR L TR L TR L TR

250 203 451 10 269 1 399 552 g 4 644

O O 0 0 0 0 0 0 0 0 0 4'

Peak-Hour Factor, PHF 0. 92 0.92 0.92 0.92 0.92 0. 92 0.92 0.92 0.92 0. 92 0.92 0.92

A A A A A A A A A A A up
2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Extension of Effective Green, e 2.0 2.0 2.0 2.0 2.0 2. 0 2.0 2. 0

3 3 3 3 3 3 3 3

3.0 3,0 3.0 3.0 3.0 3.0 3.0 t o

Filtering/Metering, I 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

0.0 0.0 0.0 0.0 0. 0 0.0 0.0 0.0

0 0 60 O 0 0 0 0 0 0 O 10

Lane vvdth 12.0 12.0 12.0 12.0 12.0 12.0 120 12.0

N 0 N N 0 N N 0 N N 0 N
Parking Maneuvers, Nm

Buses Stopping, Na 0 0 0 o 0 0 o o l .

Min. Time for Pedestrians, Go 3.2 3.2 3.2 3.2

Phasing EW Pam 02 03 04 NS Perm NB Only D7 as F

Timing
G: 23 .0 : : : G= 25.0 G: 13.0 : Ir:

Y=4 : Yr.: : Y=4 Y=6
Duration of Analysis, T= 0.25 Cycle Length, C = 75.0

EB WB NB SB
LT TH RT LT TH RT LT TH RT LT TH

Adjusted Flow Rate, v 272 646 11 293 434 610 4 1439
L.

Lane Group Capacity, c 329 1431 191 1586 510 2891 252 1592

plcRatio, X 0.83 0.45 0.06 0. 18 0. 85 0.21 0. 02 0.90
\
r

Total Green Ratio, g/c 0.31 0.31 0.31 0.31 0.56 0.56 0.33 0.33

Uniform Delay, dl 24. 1 20.9 18.4 19.1 24. 7 8. 2 16,8 23.9 r

Progression Factor, PF 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 L, j

Delay Calibration, k ass 0.11 0.11 0.11 0.38 0.11 0.11 0.43

Incremental Delay, oz 15.8 0.2 0. 1 0. 1 13.0 0.0 0.0 7. 7

Initial Queue Delay, <13 0.0 0.0 t o 0.0 0.0 0.0 0.0 0.0
[--1-

Control Delay 40.0 21.2 18.5 19.2 37.7 8.3 16.8 31.5

Lane Group LOS D C 8 8 D A B C l
K.-..l

Approach Delay 26.7 19.1 20. 5 31.5

Approach LOS C B C

Intersection Delay 26.2 Xe : 0.89 Intersection LOS

HCS+` DETA!LED REPORT

ate Performed

general information

MG
TASK Eng

8/8/2006

plume and Timing Input F I I

I
I

Heavy Vehicles, %HV

retimed (P) or Actuated (A)

Start-up Lost Time, h

Unit Extension, UE

'1ni1iaI Unmet Demand. Qb

i .pad / Bike / RTOR Vofurnes

Parking I Grade I Parking

Lane Group Capacity, Control Delay, and LOS Determination

*I

t

1.

Copyrighl ©2005 University of Florida, All Rights Reserved HCS+*" Version 5.2
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EB WB NB SB
LT TH RT LT TH RT LT TH RT LT TH RT
L TR L TR L TR L TR

0. 0 0.0 o. 0 00 0.0 0.0 0.0 0. 0

272 646 11 293 434 610 4 1439

1074 1712 623 1899 912 1895 757 1753

Sapacify/Lane Group 329 1431 191 1586 510 2891 252 1592

0.3 0. 1 0. 0 0. 1 0.5 0. 1 0.O 0.3

0. 83 0.45 0.06 0.18 0.85 0.21 0.02 0. 90

1.000 1.000 1.000 1.000 1.000 1,000 1.000 1.000

3 3 3 3 3 3 3 3

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

1,00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

5.3 4.0 0.2 1.6 4.g 2.3 0.1 10.5

0.3 0.4 0.2 0.4 0.4 0. 6 0.3 0.4

1.3 0. 3 0. 0 0. 1 2.0 0,2 0. 0 3.0

5. 5 4.3 0.2 1.7 6. 9 2.5 o. 1 13.5

1.9 20 2. 1 2.0 1.9 2.0 2. 1 1.8

12.6 8.5 0.4 3.6 13.1 5. 0 o. 1 24. 0

queue Spacing 25.0 25.0 25.0 25. O 25.0 25. 0 25.o 25.0

0 0 0 0 0 0 O O

BACK-OF-QUEUE WORKSHEET

Eeneral Information

oped Description VWlliams Field Road at Power Road PM Pk Hr-2025

average Back of Queue

low Rate/Lane Group

percentile Back of Queue (95th percentile)

ueue Storage Ratio

\verge Queue Storage Ratio

% Queue Storage Ratio

Egpyright lb2005 University of Florida, All Rights Reserved
HCS+"" Version 52 Generated: 11/8/200s 5:35 Ah.



lnterseddonMGAna st Cooley Loop S/Cooley Loop W
JurisdictionTASK Eng GifbgffAgency/Co.
Analysis Year 2025

xire Performed 8/8/2006
.alyss Time Period AM PK Hr-2025

Eastbound Westbound l
cement 1 2 3 4 5 6

L T R L T R

Joiume (eh/h) 5 5 5 5 307 42
I I

0.92 0.92 0.92 0.92 0.92 0.92 |

orly Flow Rate, HFR (eh/h) 5 5 5 5 333 45

0 0

Channelized O 0 ,__

_ares 1 1 0 1 1 o :L
figuration L TR L TR

0 0

Minor Street Northbound
7 8 g 10 11 12

L T R L T R ET
5 93 53 5 455 L...5

0.92 0.92 0.92 0.92 0.92 0.92

arty Flow Rate, HFR (velum) 5 101 57 5 494 5 r :
O 0 0 0 0 L .o

0 O

FL&fed Approach N N
0 0

RT Channelized 0 0

1 1 0 1 1

L TR L

Eastbound Westbound Northbound Southbound E
121 4

L L

12

499

7 8 9 10 11

L TR L

»/eh/h) 5 5 5 158 5

1192 1623 85 652 413 x

0.00 0.00 0.06 0.24 0.01
I

o..,

% queue length 0.01' 0.01 o. 18 0.95 0.04 10.96

a.0 7.2 50. 0 12.3 13.8
4'

A A E B B E

_poach Delay (sNeh) 13.4

Approach LOS B

neural Information

TWO-WAY STOP CONTROL SUMMARY

'Site Information a

I

roiect Description Cooley Loop South at Cooley Loop West AM Pk Hr-2025
st/West Street: Cooley Loop South
erection Orientation: East-Wesf

North/South Street: Cooley Loop West
Study Period (hrs): 0.25

Vehicle Volumes and Adjustments
l

I

I

Undivided
.
I

Southbound
m__i
- - * l

recent Heavy Vehicles

Delay, Queue Length, and Level of Service

I i
E

r

46,8

E I
Genaraied: 11/812005 5:36 An_fright ©2005 University of Florida, All Rights Reserved HCS+"l Version 5.2
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TWO-WAY STOP CONTROL SUMMARY

antral Information Site information

nafyst

Te Performed
fhalysis Time Period

lnlersectidn Cooley Loop S/Cooley Loop W
Jurisdiction Gilbert
Analysis Year 2025

[Agency/Co. TASK Eng
8/8/2005
PM PK Hr~2025

North/South Street: Cooley Loop West
section Orientation: East-West Stud Period (hrs): 0.25

Eastbound Westbound
1 2 3 4 5 6
L T R L T R

lime (eh/h) 5 5 5 5 64 17
as-Hour Favor, PHF 0.92 0.92 0.92 0.92 0.92 0. 92

curly Flow Rate, HFR (eh/h) 5 5 5 5 69 18

0 0

Undivided

0 0

1 1 0 1 1 ,0

L TR L TR
0 0

Minor Street Northbound Southbound
Movement 7 8 g ID 11 12

L T R L T R
. lime(veh/h) 5 406 224 5 124 5
Peak-Hour Factor, PHF 0.92 0.92 092 0.92 o. 92 0.92
"Rudy Flow Rate, HFR (eh/h) 5 441 243 5 134 5
.recentHeavy Vehicles 0 o 0 0 0 0

PercentGrade (%) o D

N N
Storage o 0

RT Channelized 0 0
1 1 o 1 1 0

Sniiguration L TR L TR

.poach Eastbound Westbound Northbound Southbound

averment 1 4 7 8 9 10 11 12

; i le Conf igurat ion L L L TR L TR
»

'veh/h) 5 5 5 684 5 139

lm' (eh/h) 1522 1623 680 861 222 787

0.00 0.00 0.01 o. 79 0.02 0. 18

=% queue length 0.01 0.01 0.02 8.40 0.07 0. 54

7.4 7.2 10.3 23.2 21.5 10.6

A A B C C B

poach Delay (s/veh) 23. 1 10.9

C B

'Project Description Cooley Loop South at Cooley Loop West PM Pk Hr-2025
TJst/West Street: Cooley Loop South

Jehicle Volumes and Adjustments

Lr recentHeavy Vehicles

ilielav. Queue Length, and Level of Service

retro! Delay (s/veh)

ii

rvrighl ® 2005 University of Florida, All Rights Reserved HCS+** Version 52 Generated: 1118/2006 5:38 AM



EB WB NB SB
LT TH RT LT TH RT LT TH RT LT TH

.Number of Lanes, N1 1 1 0 1 1 0 1 2 0 1 2
Lane Group L TR L TR L TR L TR
Volume, v (mph) 7 12 28 72 103 80 15 1090 61 64 869

0 0 0 0 0 0 0 0 0 0 0
Peak-Hour Factor, PHF 0.92 0.92 0. 92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0. 92 0.92

A A A A A A A A A A A
l

tn

2.0 2.0 2.0 2. O 2.0 2. 0 2. O 2. 0
Extension of Effective Green. e 2. 0 2.0 2.0 2.0 2. 0 2.0 2.0 2. 0

3 3 3 3 3 3 3 3 n

3. 0 3. 0 3.0 3. 0 3 0 3.0 3.0 3. o
Filtering/Metering, I 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

n
0.O 0.0 0. O 0. 0 0.0 0, 0 0.0 0.0
0 0 o 0 0 0 0 0 40 0 0 10

-are Vwdth 12.0 12.0 12.0 12.0 12,0 120 12.0 12.0 EI
N 0 N N O N N 0 N N 0 N

buses Stopping, NB 0 0 0 0 0 0 0 0
3.2 3_2 3.2 3.2

EW Perm WB Qnly O3 OF NS Perm Excl. Lei D7 08
G = 25.2 G = 3.0 G: G : G= 35.0 G:  10.4 : G :
Y=4 Y=0 : Y= Y= 4 Y=0 Y :

|

Cycle Length, C = 81.6 l

EB WB NB SB
LT TH RT LT TH RT LT TH RT LT Tl-I

\adjusted Flow Rate, v 8 43 78 199 15 1208 70 1018
.Jane Group Capacity, c 340 525 559 70D 419 1547 412 1535

Ev/c Ratio, X 0.02 0.08 0.14 0.28 0. 04 0.78 0.17 0.65
'otaI Green Ratio, g/c 0.31 0.31 0.39 0.39 0,61 0.43 0.51 0.43

Jniform Delay, dl 19.6 20.0 16.7 16.8 17.0 20.0 22.3 18.6
I

Progression Factor, PF 1.000 1.000 1.000 1.ooo 1.000 1.000 1.000 1.000 T!!!

'\alay Calibration, k 0.11 0.11 0.11 0.11 0.11 0. 33 0.11 0.24
incremental Delay, dz 0. 0 o. 1 0. 1 0.2 0.0 2.7 0.2 1,1 »11
ARial Queue Delay, do 0.0 0.0 0.0 0.0 0.0 0. 0 0.0 0.0
control Delay 19. 7 20. 1 16.9 17.1 17.0 22. 7 22 5 19 7

_are Group LOS 8 C 8 B B C C 8
Approach Delay 20.0 17.0 22. 6 19.9

approach LOS C 8 C
intersection Delay 20.8 Xc=0.47 lntersedion LOS

Date Performed

General information

MG
TASK Eng

8/80006

H I S +~ DETAILED REPORT
_ Site information
' Intersection

Area Type

Jurisdiction

Analysis Year

Projecl ID

Racker Rd/Cooley Loop South

All other areas

Gilbert

Racker Road of Cooley Loop South
AM Pk Hr-2025

Volume and Timing Input P'
In

RT

|% Heavy Vehicles, %HV

Pretimed (P) or Actuated (A)

Start-up Lost Time, h

Initial Url ret Demand, Qu

Pad / Bike / RTOR Volumes

Parking I Grade / Parking

Darking Maneuvers, Nm
r.

Min. Time for Pedestrians. Go

'9ur.ation of Analysis, T = 0.25

are Group Capacity, ControlDelay, and LOS Determination

he I
I

i

B -1

Copyright © 2005 University of Florida, All Rights Reserved
HCS+"l Version 5.2
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I
I

EB WB NB SB

LT TH RT LT TH RT LT TH RT LT TH RT

Lane Group L TR L TR L TR L TR

4-rial Queue/Lane
u

0.0 0.0 0.0 o o 0.0 0. 0 0. O 0. 0

Flow Rate/Lane Group 8 43 78 199 15 1208 70 1018

:§tf1ow/Lane 1100 1701 1417 1775 592 1894 580 187g

Capacity/Lane Group 340 525 559 700 419 1547 412 1535

4|
1

w Ratio 0. O 0. 0 0.1 0. 1 0. 0 0.3 o. 1 0.3

plc Ratio
1

0. O2 o 08 0.14 0.28 0. 04 0.78 0.17 0. 66

B a d e r 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

3 3 3 3 3 3 3 3

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

0. 1 0.7 1_1 3. 1 0. 1 12.3 0. 6 g.7

0.3 0.4 0.5 0. 5 0.4 0. 5 0. 4 o. 6

0.0 0.0 0. 1 0.2 0. 0 1,9 0, 1 1.1

AverageIa
0. 1 0. 7 1_2 3.3 0.2 14.2 0. 7 10.7

2.1 2. 1 2.1 2.0 2.1 1.8 2. 1 1.8

0.3 1.5 2.4 6. 6 0.3 25.2 1.5 19.7

25. 0 25.0 25.0 25.0 25.0 25. O 25. 0 25,0

hue StorageI\
0 0 0 D 0 0 o o

Average Queue Storage Ratio

|  Ii % Queue Storage Ratio

L1/8/2006

BACK-OF-QUEUE WORKSHEET
4

a

General Information

eject Description Racker Road of Cooley Loop South AM Pk Hr-2025

l'§'verage Back of Queue

Arrival Type

atoon Ratio

Percentile Back of Queue (95th percentile)

Back of Queue

ueue Storage Ratio

6U8U8 Spacing

E6Eyright e zoos univa1=ny of Florida, Au Rights Reserved HCS+T* Version 5_2 Genermed: 11/8/2006 5237)



General information
Racker Rd/Cooley Loop South
All other areas

Gilbert

Site In fomration
Intersection n
Area Type

Jurisdiction

Analysis Year

Project ID RackerRoad at Cooley Loop South
PM Pk Hr-2025

MG

TASK Eng

8/8/2005

Analyst
Agency or Co.

Date Performed

Time Period

IVolume and Temin Input

EB WB NB 1SB
LT TH RT LT TH RT LT TH RT LT TH R.T

Number of Lanes, NI 1 1 0 1 1 0 1 2 0 1 2 o

Lane Group L TR L TR L TR L TR
Volume, V (mph) 30 62 107 81 36 186 21 810 72 131 1433 c

% Heavy Vehicles, %HV 0 0 0 0 0 0 0 0 0 O O s

Peak-Hour Favor, PHF 0.92 0. 92 0.92 0.92 a 9 2 0.92 0.92 a .92 0. 92 0. 92 0. 92 0.92
Pretimed (P) or Actuated (A) A A A A A A A A A A A xi
Start-up Lost Time, h 2. 0 2.0 2.0 2 0 2.0 2.0 2. O 2.0

4

Extension of Effective Green, e 2.0 2.0 2.0 2.0 2.0 2.0 2. 0 2. 0

Mrrival Type, AT 3 3 3 3 3 3 3 3 r-
h e

Unit Extension, UE 3.0 3.0 3.0 3. 0 3. 0 3.0 3.0 3. 0
Filtering/Metering, I 1.000 1.000 1.000 1.000 1.000 1,000 1.000 1.000

I

Initial Unmet Demand, Qu 0. 0 0.0 0. 0 0. 0 0. 0 0. 0 0. 0 0. 0
Pad / Bike / RTOR Volumes 0 0 60 O 0 0 0 0 40 O O 10
Lane V\Hdih 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0
Parking / Grade I Parking N 0 N N 0 N N 0 N N 0 N
Parking Maneuvers, Nm

Buses Stopping, Na 0 0 0 O O 0 0 0 _|

Min. Time for Pedestrians, Go 3.2 3.2 3.2 3. 2

Phasing EW Perm WB Only 03 04 NS Pam Excl. Left 07 OB

Timing
G = 25.2 G: 3.0 : G: G= 35.0 G : 10.4 G: -L..G :

Y = 4 Y=O Y : : Y=4 Y: 0 :

Duration of Analysis, T = 0.25

EB WB NB

(pg
SB

LT TH RT LT TH RT LT TH RT
Adjusted Flow Rate, v 33 118 88 241 2 3 915 142 1562

Lane Group Capacity, c 306 54g 492 655 412 1543 450 1551 r "

plc Ratio, x 0.11 0.21 0.18 0.37 0.06 0. 59 0.32 1.01
' l l
- ~

Total GreenRatio, g/c 0.31 0.31 0.39 0.39 0.61 0_43 0.61 0.43

Uniform Delay, d, 20.2 20.9 18.7 17.5 24. 8 17.8 19.5 23. 3 =.iL
Progression Factor, PF 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Delay Calibration, k 0.11 0.11 0.11 0.11 0.11 0.18 0.11 0. 50

Incremental Delay, dz 0.2 0.2 0.2 0. 4 0. 1 0.5 0.4 24.6 .=i:
.*"!-

Initial Queue Delay, do 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay 20.3 21.1 18.9 17.8 24.8 18.5 1g_g 47.9
_"I"Lane Group LOS C C 8 B C B B D

Approach Delay 20. g 18.1 18.6 45. 6

Approach LOS C 8 B

lntersedion Delay 33.4 Xo = 0.61 Intersection LOS C

LT TH

11/8/2006

Hcs+- DETAILED REPORT

Cycle Length, C = 81.6

Lane Group Capacity Control Delay, and LOS Determination

Ccmyright © 2005 University of Florida, All Rights Resewed HCS+1\l Version 5.2 Generated: 11mr2ooe 5:37
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EB WB NB SB
LT TH RT LT TH RT LT TH RT LT TH RT

L TR L TR L TR L TR

0. 0 0. 0 0. 0 00 0. 0 0. 0 0.0 0. 0

33 118 88 241 23 915 142 1562

990 1777 1246 1651 580 188g 743 1899

CapacityA.ane Group 306 549 492 655 412 1543 450 1551

0. 0 0. 1 0. 1 0. 1 0.0 0.3 0.2 0_4

0,11 0.21 0. 18 0.37 0.05 0. 59 0.32 1.01

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.too

3 3 3 3 3 3 3 3

1.00 1.00 100 1.00 1.00 1.00 1.00 1.00

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

0. 5 2.0 1.2 3.9 0.2 5.3 1.3 18.6

0.3 0. 5 0.4 0. 5 0.4 o. 6 0.4 0. 6

0.0 0. 1 0. 1 0.3 0. o 0. B 0.2 8. 1

0. 6 2. 1 1.3 4.2 0.2 9_1 1.5 26.6

2. 1 2.0 2. 1 2. 0 2. 1 1.9 2. 1 1_6

1.2 4.3 2.7 8.2 0.5 17.0 3.1 43. 6

Queue Spacing 25.0 25.0 25.0 25.0 25.0 25. 0 25. O 25. 0

O O 0 0 0 D 0 O

BACK-OF-QUEUE WORKSHEET

General Informat ion

pojeci Description Racker Road at Cooley Loop South PM Pk Hr-2025
J .
Average Back of Queue

Flow Rate/Lane Group

'percentile Back of Queue (95th percentile)

hue Storage Ratio

\verge Queue Storage Ratio

% Queue Storage Ratio

CQpynlghl © 2005 University of Florida, All Rights Reserved HCS+T\l Version 5.2 Garseratedz 11/amooe 5:37 AN



TWO-WAY STOP CONTROL SUMMARY

Cooley Loop S/Cooley Loop E.
Gilbert
2025

North/South Street: Cooley Loop East

analyst MG
HAgen /Co. TASK Eng

ate Performed 8/8/2006
no sis Time Period AM PK Hr-2025

Intersection Cooley Loop S/Cooley Loop E.
Jurisdiction Gilbert
Analysis Year 2025 L-.

c:

Cooley Loop South of Cooley Loop East AM Pk Hr-2025Project Description
EastANest Street: Cooley Loop South

ersedtion Orientation: East-West

Major Street Eastbound Westbound
Movement 1 2 3 4 5

L T R L T R
Volume (eh/h) 30 5 r;
Peak-Hour Factor, PHF 0.92 0. 92 0.92 0. 92 0.92 0.92

curly Flow Rate, HFR (eh/h) 32 0 5 0 0 O

Percent Heavy Vehicles 0 0

"median Type

1' Channelized 0 O . 1r

Lanes 0 0 0 0 0
s:I

O

'configuration LTD LR

stream Signal 0 0
r'I

Southbound
'rnvement 7 8 g 10 11 12

Minor Street Northbound

L T R L T
19 336 105

Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 I0.92

'hurly Flow Rate, HFR (eh/h) 20 355 0 0 114

_:recentHeavy Vehicles 0 0 0 0 0

Percent Grade (%) 0 0

N N

l  Storage 0 0
RT Channelized 0 O

1985 1 1 0 0 1 FO
TRmniiguration L T

l reproach Eastbound Westbound Northbound

yemeni 1 4 7 8 g 10 11 12

Lane Configuration LTR L T

T 'eh/h) 32 20 365

1636 744 813

v/c 0.02 0. 03 0.45 0.

% queue length 0.06 0. 08 2.35 0. 52

7.2 10.0 130 1

ms A A B B

;.poach Delay (sneed) 12.8 10.1

8 B

1/8/2006
i

generalInformation * Site Information i

\
I

Study Period (hrs): 0.25

iv chicle Volumes and Adjustments
1

. .1 \

6

5"»

Undivided

1

r

I

I
I

I

olume (vehlh)
R
7 I

I

7
o

ti `§red Approach
I

IDelav. Queue Length. and Level of Service
Southbound

I

I

121 il
Mm> (eh/h)

1

iantrol Delay (s/veh)

VA
I

¢\pproach LOS

"ynght © 2005 University of Florida, All Rights Reserved HCS+"1 Version 5,2 Generated: 11/8/2006 5:38 Al
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general Information Site Information

Intersection Cooley LoopS/Cooley Loop E.
Jurisdiction Gilbert
Analysis Year 2025

MG
TASK Eng
8/8/2005

1aly$i$ Time Period PM PK Hr-2025

North/South Street: CooleyLoop East
section Orientation: East-west Study Period (hrs): 0.25

Eastbound Westbound
$vement 1 2 3 4 5 6

L T R L T R

18 5

,as-Hour Favor, PHF 0.92 0.92 0. 92 0.92 0. 92 0.92

)orly FlowRate, HFR (eh/h) 19 O 5 0 0 0

0 0

undivided

5 Channelized 0 0

0 0 0 0 O 0

LTR LR

"stream Signal 0 0

Northbound Southbound
7 8 9 10 11 12

L L T R L T R

»plume (vehAl) 24 247 376 42
Peak-Hour Factor, PHF 0.92 0.92 0.92 0. 92 0_92 0.92

26 268 0 0 408 45

0 0 0 0 O 0

]Percent Grade (%) O O

N N

..Storage 0 0
T Charlnelized 0 0

1 1 0 0 1 .0
>nfguration L T TR

H
I n

IPl'o3ch Southbound

10 11 12

LTR L T TR

L)veme;1t 1 4 7 B g

Eastbound Westbound Northbound

.eh/h) 19 26 268 453

(M) (eh/h) 1636 407 845 862

0.01 006 o. 32 0. 53

% queue length 0. 04 0.20 137 3. 13

7.2 14.4 11.2 13.7

was A B B 8
»poach Delay (sneed) 11.5 13.7

B B

who-wAy STOPCONTROL SUMMARy

Project Description Cooley Loop South at Cooley Loop East PM Pk Hr-2025
1 It/west Street: Cooley Loop South

vehicle Volumes and Adjustments

Hrircent Heavy Vehicles

I girly Flow Rate, HFR (eh/h)

L recentHeavy Vehicles

I
-#in --41 I naur Al QA-vlan

bright ©2005 University of Florida, All Rights Resewed HCS+Tl Version 5.2 Generaiedz 11/Brzooa 5:38AA



EB WB NB SB

LT TH RT LT TH RT LT TH RT LT TH EL84_
Number of Lanes, NI 1 1 0 1 1 0 1 2 0 2 2

Lane Group L TR L TR L TR L TR

Volume, v (mph) 214 3 48 58 2 310 13 779 35 128 790

% Heat Vehicles, %HV O 0 O 0 0 o 0 0 0 0 0 .J

Peak-Hour Factor, PHF 0.92 0.92 0.92 0. 92 a92 0. 92 0.92 0.92 o. 92 0. 92 0. 92 0.92

Pretimed (P) or Actuated (A) A A A A A A A A A A A k
Start-up Lost Time, 11 2.0 2.0 2.0 2.0 2. O 2_0 2.0 2.0

Extension of Effective Green, e 2. 0 2.0 2. 0 2.0 2.0 2. 0 2.0 2. O .

Arrival Type, AT 3 3 3 3 3 3 3 3 I
l

Unit Extension, UE 3. 0 3. 0 3.0 3.0 3. o 3. 0 3.0 3.0

Filter1nglMetering, I 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 f
Initial Unmet Demand, Qu 0. 0 0.0 0.0 0. O 0. O 0.0 0.0 o. o

Pad I Bike I RTOR Volumes 0 0 0 O 0 0 0 0 O O 0 10

Lane V\hdLh 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0

Parking I Grade / Parking N o N N 0 N N 0 N N O

Parking Maneuvers, Nm

Buses Stopping, Ng 0 0 0 o O 0 O o
. r

\....J»

Min. Time for Pedestrians, Go 3.2 3,2 3.2 3.2

Phasing E\N Perm WB Only 03 04 NS Perm Excl, Left 07

G = 25.2 G: 3.0 G : : G : 35.0 G: 10.4 :

Timing
Y=4 Y=0 : Y= Y=4 Y=0 Y

Duration of Analysis, T = 0.25

EB WB NB SB
LT TH RT LT TH RT LT TH RT LT TH

AdjustedFlow Rate, v 233 55 63 339 14 885 139 904

Lane Group Capacity, c 230 504 548 638 454 1542 1108 1540

plc Ratio, X 1.01 0.11 0.11 0.53 0. 03 0.57 0.13 0.59

Total Green Ratio, g/c 0.31 0.31 0.39 0.39 0.81 0.43 0.61 0.43

UniformDelay, 11 28.2 20.2 16.8 18,9 15.0 17.7 15_4 17.8 9
B-4Progression Factor, PF 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Delay Calibration, k 0.50 0.11 0.11 0.13 0.11 0.17 0.11 0.18

Incremental Delay, d2 62. 7 0. 1 0. 1 0.9 0. 0 0.5 0.1 0.6 k I

Initial Queue Delay, do 0.0 0.0 0.0 0.0 0. 0 0.0 0.0 0.0

Control Delay 90.9 20.3 16.9 19.5 15.0 18.2 15.4 18.4

Lane Group LOS F C B B B B 8 B

Approach Delay 77.4 19.3 18.1 18.0

Approach LOS E B 8
Intersection Delay 24. 7 Xe =0_63 Intersection LOS

l 1/8/2006
4

I

I

I t
,_

1
General information

Analyst . MG
'Agency or Co. TASK Eng

Date Performed 8/8/2006

IT1me Period

HCS+'- DETAILED REPORT
Site Information
Intersection
Area Type

Jurisdiction

Analysis Year

Project ID

Racker Rd at Boulevard Road
All other areas

Gilbert

E
Racker Road at Boulevard Road AM
Pk Hr-2025

I
I
I
I

Volume and 77ming Input
_ , " -

\

I
N
L E

I

I _
:

r

I

4 .

Cycle Length, C = 81.6 I  \
§a=

I Lane Group Capacity, Control Delay, and LOS Determination

I :
| I* 1-

I
I

I
I

I

J

CE
\

I
I
I
I
I
I
I
~l
I
I *

B - r

1C _
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EB WB NB SB
LT TH RT LT TH RT LT TH RT LT TH RT

L TR L TR L TR L TR

0. 0 0. 0 0. 0 0.0 0.0 0. 0 0. O 0.0

233 55 63 339 14 886 139 904

745 1631 1389 1617 749 1887 942 1886

pacify/Lane Group 230 504 548 638 454 1542 1108 1540

0. 3 0.0 0. 0 0.2 0.0 0. 2 0. 1 0.3

1: Ratio 1.01 0.11 0,11 0.53 0.03 0.57 0.13 0.59

1.too 1.000 1.000 1.000 1.000 1,000 1.000 1.000

3 3 3 3 3 3 3 3

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

5.3 QS 0. 9 5.9 0. 1 8,0 0. 6 8. 2

0.3 0.4 0. 5 0. 5 0.4 0. 6 0. 5 0. 6

3. 0 0. 1 0. 1 0. 6 0. o 0.8 o. 1 0.8

8.3 0.9 0. 9 6.4 0. 1 8. 7 0. 7 9. 0

1.9 2, 1 2. 1 1.9 2. 1 1.9 2. 1 1.9

15.5 2, O 1.9 12.4 0.3 16.4 1.5 16.8

neut Spacing 25.0 25.0 25. 0 25.0 25.0 25. 0 25.0 25.0

hue Storage 0 0 O 0 0 0 0 O

erase Queue Storage Ratio

BACK-OF-QUEUE WORKSHEET

general Information

2ioject Description Reeker Road at Boulevard Road AM Pk Hr-2025

/erase Back of Queue

rcentile Back of Queue (95th percentile)

Queue Storage Ratio

56Queue Storage Ratio

r"~arrigh1 o zoos University d Florida, All Rights Reserved HCS+T\l Version 5.2 Generated: 11182006 5:38AM



General information

TASK Eng

8/8/2005

Analyst
Agency or Co.

Dale Performed

Time Period

EB WB NB
LT TH RT LT TH RT LT TH RT LT TH R.T

Number of Lanes, N1 1 1 0 1 1 O 1 2 0 1 2 ~::
Lane Group L TR L TR L TR L TR
Volume,v (mph) 118 3 28 107 3 189 26 595 74 445 945
% HeavyVehicles, %HV o 0 0 0 0 0 0 0 0 O 0
Peak-Hour Factor, PHF 0.92 0.92 0. 92 0.92 0. 92 0.92 0.92 0. 92 0.92 o.92 0. 92 0.92
Prewired (P) or Actuated (A) A A A A A A A A A A A If IP

Start-up Lost Time, 11 2.0 2.0 2 0 2. 0 2.0 2.0 2.0 2. O
Extension of E6edive Green, e 2.0 2.0 2.0 2.0 2,0 2 o 2.0 2. O r'Arrival Type, AT 3 3 3 3 3 3 3 3 E!
Uni! Extension, UE 3.0 3. 0 3. O 3.0 3.0 3.0 3.0 3.0
Filtering/Metering, I 1.000 1.000 1.000 1.o00 1.000 1.000 1.000 1.000
Initial Unmet Demand, Qu 0.0 0_0 0. 0 o.0 0.0 0. o 0.0 t o
Ped / Bike I RTOR Volumes 0 0 0 o 0 0 0 0 40 0 O 10
Lane dm 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0
Pay*king / Grade I Parking N 0 N N 0 N N 0 N N 0 N
Parking Maneuvers, Nm

Buses Stopping, Na 0 0 0 0 0 O O O
II

Min. Time for Pedestrians, Go 3.2 3.2 3.2 3.2
Phasing EW Perm WB Only 03 04 NS Perm Excl. Left 07

Timing
G : 25.2 G: 3.0 : G= G : 35.0 G= 10.4 :

Y = 4 Y=0 : : Y=4 Y=0 :

Duration of Analysis, T = 0.25

EB WB NB SB
inLT TH RT LT TH RT LT TH RT

Adjusted Flow Rate, v 128 33 116 208 28 685 484 1257
LaneGroup Capacity, c 332 507 569 639 412 1539 532 1508
plc Ratio, X 0.39 0.07 0.20 0.33 0.07 0.45 0.91 0.84
Total Green Ratio, g/c 0.31 0.31 0.39 0.39 0.51 0.43 0.61 0. 43
Uniform Delay, d, 22. 1 19.9 17.0 17.2 22.3 16.4 24. 7 20.8
Progression Factor, PF 1.000 1.000 1.000 1.000 1.000 1.000 1.0Qo 1.000
Delay Calibration, k 0.11 0. 11 0.11 0.11 0.11 0.11 0.43 0.38
Incremental Delay, d2 0.7 0.1 0.2 0.3 0. 1 0,2 19. 7 4.4
Initial Queue Delay,d3 0. 0 0.0 0.0 0.0 0. 0 0.0 0.0 0.0
ControlDelay 22.9 19.9 17.2 17.5 22.4 16.7 44.4 25.2
Lane Group LOS C B 8 B C B D C
Approach Delay 22,3 17.4 16.9 30.5

LT TH I

C B B
Intersection Delay 25.3 &=an Intersection LOS

11/8/2006

LHC$+' DETA1LED REPORT
_SiteInformation
InterseCtion
Area Type

Jurisdiction

Analysis Year

Racker Rd at Boulevard Road
Allotherareas

Gilbert

-I
Project ID RackerRoad at Boulevard Road PM

Pk Hr-2025
Volume and Timing Input

SB

» "

)

is

u

DB
I

in.G
I

Cycle Length, C = 81.6
i Lane Group Capacity, Control Delay, and LOS Determination

an-

I

I

Approach LOS
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EB WB NB SB
LT TH RT LT TH RT LT TH RT LT TH RT

L TR L TR L TR L TR

0. 0 0.0 0. 0 0 0 0. 0 0. 0 0.0 o. O

low RatelLane Group 128 33 116 208 28 685 484 1267

gtfiow/Lane 1076 1641 1440 1519 580 1884 878 1845

opacity/Lane Group 332 507 569 539 412 1539 532 1508

0. 1 0.0 0. 1 0. 1 0. 0 0.2 0. 5 0.4

0.39 0.07 0.20 0,33 007 0,45 0.91 0. 84

1.000 1.000 1.000 1.000 1.000 1,000 1.000 1.000

3 3 3 3 3 3 3 3

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

1.00 1. 00 1,00 1.00 1.00 1.00 1.00 7,00

2.3 o. 5 1.6 3.3 0.3 5. 7 5.2 13.5

0.3 0. 4 0. 5 0. 5 0.4 0.6 0.4 0. 6

0.2 0. 0 0. 1 0. 2 0, 0 0. 5 3.0 2.6

2.5 o. 6 1 .7 3. 5 0.3 6.2 8.2 15.0

2. 0 2. 1 2. 0 2.0 2. 1 1.9 1.9 1.7

5. 0 1.2 3.5 7. 0 0. 6 11.9 15.3 28.0

I

ueue Spacing 25.0 25.0 25.0 25, 0 25. 0 25.0 25.0 25.0

eue Storage o 0 0 O 0 0 0 0

.verge Queue Storage Ratio

BACK-OF~QUEUE WORKSHEET

Jeneral information

Description Racker Road at Eoulevard Road PM Pk Hr-2025

/erase Back of Queue

percentile Back of Queue (95th percentile)

?§'ueue Storage Ratio

% Queue Storage Ratio

vpyrighl ©2005 University of Florida, Ail Rights Reserved HCS+N Version 5.2 Generated: 1118J2G06 5:40 AN



general Information Site Information

EB WB NB SB

LT TH RT LT TH RT LT TH RT LT TH BT

.lumber of Lanes, N1 1 3 0 1 3 0 1 2 0 1 2
I

L TR L TR L TR L TR

44 1228 190 149 741 30 264 593 219 39 343 an 9.4-n

W

6 Heavy Vehicles, %HV 0 0 0 0 0 0 o 0 0 0 0

Peak-Hour Factor, PHF 0.92 0. 92 0.92 0.92 0,92 0. 92 0.92 0.92 0.92 o.92 0.92 o. 92

A A A A A A A A A A A I»tir'=
Start-up Lost Time, 11 2.0 2.0 2.0 2.0 2.0 2.0 2. 0 2.0

Extension of Effective Green, e 2. 0 2.0 2.0 2.0 2.0 2.0 2. 0 2.0

3 3 3 3 3 3 3 3 Hz.

Jnit Extension, UE 3. 0 3. 0 3.0 3. O 3.0 3.0 3. 0 3.0

Filtering/Metering, I 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 44.

0. 0 a t 0. 0 0.0 0. 0 0.0 0. 0 0.0 JL

0 0 0 0 0 0 0 0 40 0 0 10

Lane Width 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 I1;irm
N O N N 0 N N 0 N N 0 I

"

'asking Maneuvers, Nm

buses Stopping, Na 0 0 0 0 O 0 0 o
I

r

3.2 3.2 3.2 3_ 2

EW Perm Excl.Left 03 04 NS Perm Excl. LeR 07

G: 25.2 G= 3.0 : : G: 15.0 G= 5.4 :

Y=4 Y=0 Yr.: : Y=4 Y= o : y=
Duration of Analysis, T = 0.25

EB WB NB SB
LT TH RT LT TH RT LT TH RT LT TH

48 1542 162 838 287 840 42 518

426 2258 357 2291 434 925 434 919

ac Ratio, X 0.11 0. 68 0.45 0.37 o. 66 0.91 0.10 0.55

0.57 0.45 0.57 0.45 0,43 0.27 0.43 0.27

9. 1 12.5 17.3 10.4 18.6 20.1 16.7 18.0 i-
' |

I

-J-.JProgression Faclor, PF 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

0.11 0.25 0.11 0.11 0.24 0.43 0.11 0.16

IncrementalDelay. d2 0. 1 0.9 0.9 0.1 3. 7 12,6 0. 1 0.8

.initial Queue Delay, do 0. 0 o. O 0.0 0. 0 0.0 0. 0 0.0 0.0

9.3 13.4 18.2 10.5 22.3 32. 8 16.8 18.8
g`
Hla...A B B B C C 8 B

Approach Delay 13.3 11.7 30.1 18.6

8 B C

18,0 xo = 0.81 Intersection LOS

Y`
|{

HCS+" DETAILED REPORT

MG
TASK Eng

8/8/2006

Racker Rd at Pecos Road
A/I other areas

Gilbert

I

late Performed

Intersection
Area Type

Jurisdiciiorl

Analysis Year

Project ID

Null

l

Racker Road at Pecos Road AM Pk
Hr-2025

timing Input

retimed (P) or Actuated (A)

wzial Unmet Demand. Qb

ed/ Bike / RTOR Volumes

asking /Grade / Parking

Min. Time for Pedestrians. Go

Ta ;;:;
a n

Cycle Length, C = 56.6

Lane Group Capacity, Control Delay, and LOS Determination

I .

'1Adiusted Flow Rate, v

Lane Group Capacity, c

Total Green Ratio, g/c

I
| .4"

8 n
- ' . .

»_
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EB WB NB SB
LT TH RT LT TH RT LT TH RT LT TH RT

L TR L TR L TR L TR

0.0 0. 0 0.0 o. 0 0. 0 0.0 0. 0 0.0

48 1542 152 838 287 840 42 518

750 1861 629 1888 1007 1834 1007 1820

426 2258 357 2291 434 925 434 919

0.1 0.3 0. 3 0. 2 0.3 0.2 0. 0 0.1

0.11 0.58 0.45 0.37 0. 55 0.91 0.10 0.56

1.000 1.000 1.000 1.000 1.000 1,000 1.000 1.000

3 3 3 3 3 3'
3 3

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

1.00 1.00 1.00 1. O0 1.00 1.00 1.00 1.00

0.3 7. 1 1.2 3.2 2.9 6. 7 0.4 3. 7

0_3 0. 5 0_3 0.5 0_3 0. 3 0.3 0.3

0.0 1.0 0. 2 0.3 0, 6 2. 4 0. 0 0.4

0.4 8. 1 1.4 35 3,5 9. 1 0.4 4, 1

2.1 1.9 2. 1 2.0 2.0 1.9 2. 1 2. 0

0.8 15.2 2. 9 6.9 6.9 15.9 0. 9 8.2

- 4

queue Spacing 25. 0 25.0 25. 0 25.0 25.0 25. 0 25. 0 25.0

0 0 0 0 0 0 0 0

BACK-OF-QUEUE WORKSHEET
a

general information

oped Description Racker Road of Pecos Road AM Pk Hr-2025

average Back of Queue

low Rate/Lane Group

'percentile Back of Queue (95th percentile)

ueue Storage Ratio

/erase Queue Storage Ratio

% Queue Storage Ratio

Qpyrighi © 2005 University of' Florida, All Riggs Reserved
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EB WB NB

LT TH RT LT TH RT LT TH RT LT TH RT_

lumber of Lanes, NI 1 3 0 1 3 0 1 2 0 1 2 Ar

are Group

plume, v (mph)

L TR L TR L TR L TR

115 8g5 232 238 1355 64 255 475 125 26 513

4. Heavy Vehicles, %HV 0 0 0 0 0 0 0 o 0 0 0

0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0. 92 0.92 o. 92,_.
'I

i-

A A A A A A A A A A A

Start-up Los! Time, 11 2.0 2. 0 2.0 20 2.0 2.0 2.0 2.0

2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

3 3 3 3 3 3 3 3

Unit Extension, UE 3. 0 3.0 3.0 3.0 3.0 3 0 3.0 3.0

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 Pr

0. 0 0.0 0.0 0.0 0. 0 00 0. 0 0. o -  .

Ped I Bike/ RTOR Volumes 0 0 0 0 0 0 0 0 40 0 0 10

12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0

N 0 N N 0 N N 0 N N 0

Parking Maneuvers, Nm " LF
ILBuses Stopping, Na 0 o 0 O 0 O 0 0

Min. Time for Pedestrians, Go 3.2 3.2 3.2 3. 2

'Phasing EW Perm Excl.Left 03 04 NS Perm Excl. Led OF

Timing
G : 25.2 G: 3.0 : G : G= 15.0 G: 5.4 :

Y=4 Y=0 : : Y: 4 Y=0 :

Duration of Analysis, T = 0.25

EB WB NB

LT TH RT LT TH RT LT TH RT LT TH
l '

Adjusted Flow Rate, v 125 1226 259 1543 277 608 28 755

Lane Group Capacity, c 357 2233 357 2288 434 937 434 942

plc Ratio, X 0.35 0.55 0.73 0.67 0. 64 0.55 0.06 0.80
¢:"1
t I

Total Green Ratio, plc 0.57 0.45 0. 57 0.45 0.43 0.27 0.43 0.27

Uniform Delay, d, 16.2 11.5 18.5 12.4 1996 18_5 15.3 19.4

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
l

.111

Delay Calibration, k 0.11 0.15 0. 29 0.25 0.22 O. 23 0.11 0.35

Incremental Delay, dz 0. 6 0.3 7.2 0.8 3.1 1.6 0. 1 5.0

Initial Queue Delay, do 0.o 0.0 0.0 0.0 0.0 o_o 0.0 o_o

Control Delay 16.8 11.8 25. 7 13.2 22.7 20. 1 15.4 24.5

Lane Group LOS B 8 C 8 c C B C

Approach Delay 12.3 15.0 20.9 24. 1

'Approach LOS B B C

Intersection Delay 16.8 Xo = 0.86 Intersection LOS

. I

-

I
MG

TASK Eng

8/8/2006

Reeker Rd at Pecos Road
All other areas

Gilbert
ate Perfomled

HCS+" DETAILED REPORT
Sire information
Intersection
Area Type

Jurisdiction

Analysis Year

Project ID

psi .

I

Reeker Road at Pecos Road PM Pk
Hr-2025

plume and Timing Input in 1
i I

I

Peak-Hour Factor, PHF

Pretimed (P) or Actuated (A)

Extension of Effective Green, e

initial Unmet Demand, Qu

Parking /Grade / Parking

| r .N_

I

L

08 r
L --

:

:

Cycle Length, C = 56.6

pLaneGroup Capacity, Control Delay, and LOS Determination SB -**-n

[Progression Favor, PF

I
k L

\

€ 1...
L
-
r I

K I
I

C

B

Copyright ® 2005 University of Florida, All Rights Resowed HCS+*\'I Version 5.2 Generaledt 11182006 5:40.
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EB WB NB SB

LT TH RT LT TH RT LT TH RT LT TH RT

L T R L TR L TR L TR

0.0 O. 0 0. 0 0. 0 0. 0 0. 0 0.0 0.0

125 1226 259 1543 277 508 28 755

629 1841 629 1885 1007 1855 1007 1866

357 2233 357 2288 434 937 434 942

0.2 0.2 0.4 0. 3 0.3 02 0. 0 0.2

0. 35 0.55 0.73 0.67 0.64 0. 65 0.05 0. 80

1.000 1.000 1.000 1.000 1,000 1.000 1.000 1.000

3 3 3 3 3 3 3 3

1.00 1.00 1.00 1.00 1.00 1.00 1,00 1.00

1.00 1.00 1.00 1.00 7.00 1.00 1. O0 1. DO

0.9 5.2 1.9 7. 1 2;8 4,5 0. 3 5. 8

0.3 0. 5 0.3 0. 5 0.3 0. 3 0. 3 0. 3

0.2 0. 6 0. 7 0.9 0. 5 05 0.0 1.3

1.0 5.8 2.6 8_ D 3.3 5. 1 0.3 7. 1

2.1 1.9 2.0 1.9 2.0 2. 0 2. 1 1.9

2.1 11.1 5.3 15.1 5, 5 9.9 0. 5 73.5

25.0 25.0 25. 0 25.0 25. 0 25.0 25.0 25_O

0 O 0 0 0 0 0 o

BACK-OF-QUEUE WORKSHEET
11

;general Information

oped Description Racker Road of Pecos Road PM Pk Hr-2025

verge Back of Queue

percentile Back of Queue (95th percentile)

ueue Storage Ratio

verge Queue Storage Ratio

% Queue Storage Ratio

Bmyright © 2005 University of Florida, All Rights Reserved HCS4-1*1 Version 5.2 Generated: 11lBl2GG6 5:40 A N



Bearing % of Trips
NNE 17.5%
NEE 5.0%
SEE 1.0%
SSE 3.2%
SSW 22%
SWW 19.1%
NWW 27.9%
NNW 24.1%

3 MAG Trip Distribution

Version 1.30
Wednesday, August 2_ 2006

9124 AM

q

3id

Project Name:

Project Location:

Analyst: SAD

Cooley Station

Gilbert, AZ

Residential and Employment 47.0% Weighted Employment

Location of Site: TAZ 1562

Development Type being Analyzed:

Forecast Year; 2020

Distance Out from Site (miles): 12

NNW NNE

NWW
24.1 % 175%
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»
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APPENDIX C:

ADJACENT TRIP GENERATION
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I Executive Summary

1-;~_ ...

ExE.curvE SUMMARY

Handbook used for
roadway planning and
preliminary engineering
analyses

This Quality/Level of Service Handbook and its accompanying
and

decision-makers in the development and review of roadway
users' qual i ty/ level  of  serv ice (Q/LOS) at planning and
preliminary engineering levels. This Handbook provides tools to
quantify nuildmodal transporta'don sem'ce inside the roadway

environment (essentially inside the right-of-way).

software are intended to be used by engineers, planners,

I

I
l

ThisHanclboak .successfully
combines the nanon's leading
automobile, bicycle,
pedestrian, and bus
evaluation techniques into a
common analysisprocess.

1

re

These updated methods provide the first successful rniNtirnodal
approach unifying the radon's leading automobile, bicycle,
pedestrian and bus Q/LOS evaluation techniques into a
common transportation analysis at facility and segment levels.
With these professionally accepted techniques, analysts can now
easily evaluate roadways from a multimodal perspective, which
result in better multimodal decisions for projects in planning
and preliminary engineering phases .

1 I
:

I

on-:wL-v» l Handbook
Rf Survln
runawnk

Two levels of  analysis are included in this Handbook: (1)
"generalized" planning and (2) "conceptual" planning.
Generalized planning males extensive use of statewide default
values and is intended for broad applications such as statewide
analyses, initial problem identification, and future year analyses.
Conceptual planning is increasingly more detailed and accurate
than generalized planning, but does not involve comprehensive
operational analyses.i

l
l
I

roornm

2
E .

-¢.ll \I'll

| Conceptual
Planning
Models

I ARTPLAN
I FREEPLAN
I H\GHPLAN

Generalized planning is most appropriate when a quick, "in the
ball park" determination of LOS is needed. Florida's Generalized
Tables found in this Handbook are the primary tools for
conducting this type of planning analysis. The default values
used for the General ized Tables have been extensively
researched and represent the most appropriate statewide values .

Generalized
Planning

Tools

J

Conceptual  planning is best sui ted for obtaining a sol id
determination of the LOS of a facility. Examples of conceptual
planning are preliminary engineering applications, such as
determining the design concept and scope for a facility (e.g., 4
through lanes wi th a raised median and bicycle lane),
conducting alternatives analyses (e.g., 4 through l anes
undiw'ded versus 2 through lanes with a two~way let turn lane),
and determining needs when a generalized planning approach is
simply not accurate enough. Florida's LOS software (LOSPLAN),

5

up

j

E

84.*
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Executive Summary

which includes ARTPLAN, FREEPLAN, and HIGHPLAN, is the
easy to use tool for conducting these types of evaluations .

lmplemeniation schedule The techniques contained in this Handbook and the
accompanying software are to be implemented immediately.
After September 1, 2oo2, FDOT will not accept analyses using
methods, techniques, volumes, or generalized tables from
previous versions of this Handbook.

Handbook changes

Alultimodalperspectiue
includesbicycles,
pedestrians, and buses as
well as automobiles.

New freeway facility planning
technique and updated
software

The most significant difference 'm this Handbook from prewlous
editions is the multimodal perspective. In addition to traditional
"highway" (automobile and truck) LOS analysis, state-of-the-art
techniques are now provided allowing a simultaneous evaluation
of the LOS for bicyclists, pedestrians, and buses. Although LOS
techniques are prov ided for each roadway mode, FDOT
recommends against combining their LOS into one overall
roadway LOS. Other significant changes include a new freeway
facility planning technique and completely updated software.

Analytical methodologies for
automobiles, bicycles,
pedestrians, and buses.

The updated methodologies are planning and preliminary
engineering applications from the following Primary resource
documents and analytical techniques using actual Florida
roadway, traffic and signalization data:

•

•

2ooo Highway Capacity Manual (HcM2ooo)
methodologies for automobiles and trucks ;
1999 Transit Capacity and Quality of Service Manual
(TCQSM) for buses;
Bicycle LOS Model, the most used technique in the U.S.
to evaluate LOS for bicyclists; and .
Pedestrian LOS Model, the most advanced technique in
the U.S. to evaluate LOS for pedestrians. .

Florida's LOS standards Also included are Florida's Statewide la/Iinimum LOS Standards
for the State Highway System. These standards are required for
use on Florida In1J'astate Highway System (FIHS) routes.

User feedback

Comments and suggestions
are welcome.

In order to make f uture edi t ions of  this Handbook and
accompanying software even better, FDOT welcomes your
review comments and suggestions. Chapter 8 contains a user
survey and a software "bug" report form.

FDOT Quality/Level of Service Handbook



Executive Summary

which includes ARTPLAN, FREEPLAN, and HIGHPLAN, is the
easy to use tool for conducting these types of evaluations .

: z
Implemeniatiora schedule The techniques contained in this Handbook and the

accompanying software are to be implemented immediately.
After September 1, 2002, FDOT will not accept analyses using
methods, techniques, volumes, or generalized tables from
previous versions of this Handbook.

Handbook changes

Blultimodalperspective
includes bicycles,
pedesi7'1lans, andbuses as
well as automobiles.

.1

New freeway facility p1a/1135118
technique and updated
sof tware

The most significant difference in this Handbook from previous
editions is the multimodal perspective. In addition to traditional
"highway" (automobile and truck) LOS analysis, state-of-the~art
techniques are now provided allowing a simultaneous evaluation
of the LOS for bicyclists, pedestrians, and buses. Although LOS
techniques are prov ided for each roadway mode, FDOT
recommends against combining their LOS into one overall
roadway LOS. Other significant changes include a new freeway
facility planning technique and completely updated software.

Analytical methodologies for
automobiles, bicycles,
pedesuians, and buses.

The updated methodologies are planning and preliminary
engineering applications from the following primary resource
documents and analytical te(:hm'ques using actual Florida
roadway, traffic and signalization data'

9

•

zoom Highway Capacity Manual (HcM2ooo)
methodologies for automobiles and trucks;
1999 Transit Capacity and Quality of Service Manual
(TCQSM) for buses;
Bicycle LOS Model, the most used technique in the U.S.
to evaluate LOS for bicyclists; and
Pedestrian LOS Model, the most advanced technique in
the U.S. to evaluate LOS for pedestrians. .

Florida's LOS standards

I

I
I
I
I
I

!
Also included are I*l1orida's Statewide Minimum LOS Standards
for the State Highway System. These standards are required for
use on Florida Intrastate Highway System (FII-IS) routes .

User feedback

Comments and suggestions
are welcome.

In order to make i iuture edi t ions of  this Handbook and
accompanying software even better, FDOT welcomes your
review comments and suggestions. Chapter 8 coNtains a user
survey and a software "bug" report form.
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UNINTERRIJPTED FLOW8IGHWAYS

A
2,000

20 400

Level of Sew/ice
B C

7,000 13,800
33,000 47,800

Lanes Divided
2 uddavided
4 Divided
6 Divided

E
27,000
70,200
105,400

D
19,600

: 61,800
30,500 49,500 71,600 92,700

FREEWAYS

Interchange spacing > 2 mi. apart
Lev

D
67,100
103,600

140,200
176,900
213,500

E
74,600
115,300

156,000
196,400
237,100

Lanes
4
6

s
10
12

A
23,800
36,900

49,900
63,000
75,900

cl of Service
C

55,200
85,300

115,300
145,500
175,500

B
39,600
61,100

82,700
104,200
125,800

Lanes
4
6
8
10
12

A
22,000
34,800
47,500
60,200
72,900

D
67,200
105,800
144,300
182,600
221,100

B
36,000
56,500
77,000
97,500
118,100

Inlemhange spacing < 2 mi. apart
Level of Service

C
52,000
81,700
111,400
141,200
170,900

E
76,500
120,200
163,900
207,600
251,200

A
**

E
16,900

-Vu

**i

Lanes Divided
2 Undivided
4 Divided
6 Divided
8 Divided

4,300
7,300
9,400

STATE TWO-WAY ARTERIALS
Class I (>0.00 to 1.99 signalized intersections per mile)

Level of Service
B C D

4,200 13,800 16,400
29,300 34,700 35,700
44,700 52,100 53,500
58,000 66,100 67,800

A
**

Ur*

4=*

* *

Lanes Divided
2 Undivided

4 Divided
6 Divided
s Divided

Class H (2.00 to 4.50 signa]i1zed intersections per mile)
Level of Service

B C D
1,900 11,200 15,400

4,100 26,000 32,700
6,500 40,300 49,200
8,500 53,300 63,800

E
16,300

34,500
51,800
67,000

Class DI (more them4.5 sig-rmlived intersections per 110111: and not
did cenlhlal business district fan

urbanized area over750,DDO)

B
*U
*a
**

A
*i
w*
re
Vu

122035 Divided
2 Undivided
4 Divided
6 Divided
B Divided

B
15,500
32,800
49,300
63,800

Level of Service
C D

5,300 12,600
12,400 28,900
19,500 44,700
25,800 58,700

Class N (meme Elman 4.5 sign=1ived intersections pa mile and within
pdmacry dry central business district ofannrbanized area
over 750,000)

D
13,700
30300

A
**
**
**
-Sm

B
-n
nor
**
*n

Lanes Divided
2 Undivided
4 Divided
6 Divided
8 Divicisd

Level of Sl:xvice
C

5,200
12:300 s
19,100 45,800
25,900 59,900

E
15,000
31,700
47,600
62,200

BICYCLE MODE
(Nl>te' Level ofsaviee for the bicycle mode 'mitosis table ishased on roadway
geometries at40 mph posted speed and t:a8c conditions, not number ofbicyclists
using the facility.) (Nluhiply motorized vehicle volumes shown below by nlmuiber
of directional roadway lanes no detencmcine two-way maximum service volumes.)

B
#4

E
>13,800

Vu
z* ~r

A
cw

Sn

PBV¢d shouldw
Bicycle Lane

Coverage
0-49%
50-84%
g5- 100%

z,500
7,2003,100

Level of Service
C D

3,200 13,800
4,100 >4,100

>7,200 ¢**

B
u
nu

E
15,500
19,000
-nu

A
as
g*
*n

Sidewalk Coverage
049%
50-84%
85-100% 2,200

PEbES1'R1ANMODE
(Note: Level of service for the pedesln'an mode in Huts table is based on roadway
geomeuics ar40 mph posted speed ad traffic conditions, not number nfpedesf-r¥=n<:
using the facility.) Qviuldply motorized vehicle volumes shown below ̀ by Mumbai of
direcdcmal roadwvvay lanes to determine twaway maximum service vohanues.)

Level of Service
C D
** 6,400
an 9,900

11,300 >11,300

A
*n

>6

B
>5
>4

E

_>2

2 1

BUS MODE (Scheduled Fixed Route)
(Buses per hour)

(Note: Buses pr hour shownLuc"Dy Tb: Rh: peak hum: 'eths li!l§\= direction nftb: highs txsf8m How.)

Level of Service
Sidewalk Coverage C D

0-84% - >4 >3
85-100% >3 >2

lanes Divided
2 Undivided
4 Divided
6 Divided

D
14,600
31,100
46,800

NON-STATEROADWAYS
M20or City/County Roadways

Level of Service
A B C
*4 *Vu 99100

** *» 21,400
** ** 33,400

E
15,600
32,900
49,300

B
12,600
25,200

Other S13-n=Tived Roadways
(sigrWivedinirersecrlion analysis)

Level of Service
A B C
** **

** ** 11,100

Lanes Divided
2 Undivided
4 Divided

D
10,000
21,700

Lanes
2
2
Multi

Mnl§

ARTERIAL/NON-STATE ROADWAY An.nJsTnm~1Ts
DrVN>ED/UNDIVIDED

(dm cunesponding volume by &e indicted percent)
M e i r Left Turns Lanes AdjustmW Factors

Divided Yes +5%
Undivided ND -20%
Undivided Yes -5%

Undivided No -25%

OTE-WAY FACHIIIES
Decease ucnesponding two-dirwtiuxnal volumes in this M`b1elby40% to

obtain th: equivalent one directional vdmc for one-way

02r22J02Source: Florida Depazmmt of T1zmspomWtion
Systeluns Planning Ow
605 Sow2mee st===t, MS 19
Taughassee FL 32399-0450

hnp~J/www11.nnyiorida.conn/planudnysystms/mndos/defallltbrm
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GENERALIZED ANNUAL AVERAGE DAILY VOLUMES FOR FLORlDA'S
URBANIZED AREAS*

I n

9

\ 31
I

J

I

-

9

I
IN

E!
\

J

3

3

1 1 .

3

4
l



3
m

>
d' as Ip l

5
8
Ii
-3
I-

vs
""lr:

\|'\
bl
ve
D

ca
:a
ch

h $4 > x= -a
=:
32
¢:»
\n
Ni

-.» q 8 I -q
-

q
in 11 la

¢:>
N 4

o

ca
Ni
u-a

III
'4 \l > -

* :

S
cm
\l"I

i s

- on
i n
no
'32
o

8
_8~

Qgo
m
91
:n

N
u- qrn v u

o

>
Ul
ml
up
r :

C b
D
D\
|

cg
|-!

in
o~
c l

no m m 8l-I
0-
ff:
D

:
s
4

x o
1

<9

an
'Q-

ca
vs In > 8

=:Q
vs
"1
o

url
H
q

ca
cm

"1
I-l

no
98
ea

wev- q
m

v a : s

N
u I

'YZ
Q

5
_=
8

N VS
-o

CD
In = > 8

oz;
ca

U'l
*"!
c

I r a

N

=='=

o

4 :
a n
v-4

""!s-1
no
° !
co F. qin -4 m ca

mlu-

I-\
<1
o

H >-

a9
8
3

o

an
l"l 4Q

UI
1-1

-

v s

0 l

Q
=n
o

¢-1
14 Q

3Qo
\I'l
"1
ca

l» l'l
pp
4
e

°.m 'fr c u
N
1-1

III
In i-I >l

vian
q:a

\l"l
v!Q

33
=t:
1:

82 ""'!
u-1

N
° ¥:» L* qm w a _ 4:N 4e

UP
an n w 8 V l

""!
o

9
1:4o

§ "E
II

N
*ED

e~1
4-n qca wr H

c:a
£ q
Ann 8.ca

: a
we

n >\
VIm
q

Ul
4

84Q
caI:m-Q

"""!
v-I

Ra
9)
1:

F L
v-1

Qin we n ca
_n 8

c

o

1.1-
H >~

vi
au
q
ca

5;:»
viH
° 'tQ

c a
1:1
cm
QI!

""!
vo
qo I - qt

UP -=r
cy
9.4o

ca 4: >-
InDu
qca

i n
lo
4:1

:Q
clI:

§ "1 V!
Q
cy

min :8in 1: u
ca
r45-l 4o

a
U"l

- >-
VI
cm
q
cm

in
"` !
1:

8
co

caU\ q
I q

In
4a r- =a

m ~¢ an
c a
|."- 8.

a
ah u >

VI
o.
q
ca

In
Lo
:>

VIN
° :
ca

c a
Q

c h
v-»

o
i i

no
'72
1:

on qm -4 Q
c:>
N
v-»

¢
=:4:

a
n a >

w9\
9Q

in
ve
ca

\f\N
95
v:

§ qN
ms
*B
a

9 qm Q as
1 :
ml
9-118

a h

IN""l
I n >.

i n
m
=.
c=

1P"l
'Te
c»

U'l
D\
:S

§ qbl
UP
91 blu* = . m m

9no1- 3

l» q
i n 1-4 >~

VI
rm
==.
9

If!
u"!
an

8 § QN qHI
N
r-I q

1-1
i n nu 34o

a
an Z >- 3

ca

in
"'!
9

n9:o § qN q
v-»

on
r-l '*"! in u ea

l*l
1- 8.o

g
13
E3

a
8

4-
e
2no
8
:lDan

E
:3

g
18

.E
Q

8
'S
's
=.*:33
"5
Ra

3
g
D

:
E
E
Q

.3

3
»
a
m

Eca
.B
24:
g
I
8
a:

.-

'6
E|,,

8=
E
.3
'E

3
3

8
_Li

3
8
3

.E
E
so

.8
~:
5
f:

8

8

8
88

>-
;
3
r:

s
.8
=;
g
g

T:
8
8
z

E
E

3
3
38
g
E
8

5
a
5'a
'E
9
3
a

E
B

8
-EE
qD

s=-3n
oD
'ag
9
s

$4

/~>~
d'\..

3
2vo

n
5*s
g1
E
e.
8'
a
'3
E

8m

3.
"3

E=

8

5
8

E
'3
a

E

3
Q
8
8
S
.2la2
3
O

EE
g
8

.8
.*8
3

3
8
3

8
E
E

c:n
8
o

5
E

Q

I°-
Dl-1

.21-1
a
9
:f
0:
8
8
In

m
a

Ra

8

E8
so

\D
A

we
A

m
A

N
Al

""!
v-I
v i

u-3rt
Vi

"1m
vi

1-

v

=- I

nm
i
A

'E
3
U

D

'83
E0

nr 3

'B
3

8
8

11

no

Q
as

an
=":
: .5E

a'E
,g

Eu
:Z

48
.ERa

:
8
ea
8
3z

3
3
8
3o

8
a9
8
3

am
m
==a
c:>

If!
4
: :»

vbu-l
up ;8= 8 * z

4

v

"3In
V:

""!
q"\

A

g
l
' :
g

no

3
"P

z

.......

§
em
A

m-

c
E
VI

n
sl\y

.:1
D
8
oFu
V:

.=
E
2
v

.=l
n

8
v o
1111

v

no

Vi
ND
bi
VI

IIIm
v.

ll*
we
v

9
A

r-
4:cm
V.

an
'Q
o
v

m
==z
Cb

v

3
v

3
'x

min
"9ca
A

Q
In
*":
D
A
8

m
3o
A

i n
as
*e
ca
v

E.8
8

\.rl
m
v i

3v 9
A

no
eto
v

3
v

3
7;

8
Eo

3
Q

'_1-
v

mws
VI

NDN
v

anm
v

3v 9A

o
's

no
m
no
v

in
"q
e
VI

Q
*":
o
v i

c a
==:
c s

v

8.
'J

3
I

<:

-..

m

.....|

Ra.

Es
"c
E t

in D D

ll
'a|-
,so
in

8
m

\l"l
can
c g
n :

In
""!
Q 'a>

Gs
8
8
VI

gan
N
VI

3
Inm
v

3al
InUr:
v

8
Ia
e
as
v

8 4
.8
§

3
a
mm
A

. :D.
8
mN
A

"El
8
no
ml
A

E
5
r-
A

mg

'§
B

i i

88

8

W
I

vs

:»In IH
\I'l > - >

VI
8.
ca

\n
V!
ca

UP
N
*=s
o

§
IN

:3
N

q

N :»
\*"I

m
an as >~ Qm =\

Ur:
m
oz:
c a

In
V!
o

R4o
ca
4:L- =z

N

E
E
no

=
3
5

NFl
I

we

|\"'}
In 11 : -

man
=:cm

\n
"II :

in
9)
Q

ca;
Ur

8
re
1-1
I

4

In4 enr- 2 \qN
r-
3r.:

UP
up
c a

an
=n
Q

qQ
41

8
E

3
858

e
a

'g
1:
E.

3
8

58.*
B:
o

r :

3
1?4

3 ;

JE!
3

.3
*Hz
m
Ra

DO

E
e=
s
E
4 -

s
.3

8

8

8

3
5

E
'é

9
~§
in

g
.8
E
8
E
»3
8
2

3
E
3
c:
.33

§
.5
3

s
go

8
8g

\..

8
e

E
-=\
. E

3

3

..
s
3
E~n

8
=a

g
3
Q

c:
8
gn

13
3
3
Sm
m

a~
:s
:Ra

a
3U

m c a
l " l

'lb
I
¢

Cb
I"l

bl :»
m

8
§v

on Inm

no
\

we
ll"l
m

no Inm

oz

_|
U

m ll"l
we

4
t

4
v o
11

N vo
'Cr

5
B

m =»
in

Rb

4
om

N in
11

g
g
8
8

a
38
u

"8
inN
A

"3
a\
1-In
A

E
in

A

T:
8

U\
A
"E

E t31-6<

.cs
D.
8
ca
i n
A

Q
ZS
A

J
a
8
m:-4
A
8

. e
n.
53

A

E
E
A

=

33
.14n.
8
virn
A

'8'
a

onno
A

E
£3
A

r-F!

.n:a
8

A

.s
E
so
A

83
-go
H
8
bl
-e
A

.=I
n

E
-u
l*'l

A

- ;
B
u-n
N
A

. =
cm
a

ET:

A

-a
8

ms

A
ca4: D

g.

E
é'

3
s

::
v

a~
q
Cr
v

lag
I:-I-I
*-*S
ca
A

a
8U

E
E
n

1-1
s-ll

vi

nm
0-1
v .

~:¢N
vi

pa
`8

9e
VI

5;cf
Vi

m

'~=:

c s

v

2;
8

é̀
o
L:
D

8

§
5
3
8
2

*8
8

3
E
»::

,S

co
ca

N

8g
r

r

*e "1we UP
vi  v

I

. J
UP

E8'

-

E
8
o

g<
é<

9

Z
Q
I'-D.
E
3
cmm
<
UJ
3
_ |
<
>
|..
D
Q.
Z

9

go
<
Q
o
. 4
u .

o
u .

cm
LIJ

E

98
.8.> 3
392
_,go

°*a
o.u

'Ag<'>,_

§'°<.l
-3

z
z
<
D

~_

8
z

o

:1

- r

ii

m
Q
1-1
O

m

8
H
r=1
U

5
8
8

E
9
>-I

A

'sEJ
8Ra

EE
In

8
é
s

388
5
8

u
Q
I
o

`>

8



UNHHERRUPIMD FLOW HIGHWAYS

Lanes Divided
2 Undivided
4 Divided
6 Divided

B
6,900
30,200
45,200

D
18,200
56,500
84,700

Level of Service
c

12,900
43,600
65,500

A
2,100
18,600
27,900

E
24,900
64,200
96,200

FREEW AYS

Lanes
4
6
8
10

D
62,200
96,000
129,800
163,800

Level ofSm1/ics
C

52,500
s 1, 100
109,600
138,400

B
38,700
59,800

80,900
101,800

H
69,100
X06l700
144,400
182,000

A
23,500
36,400
49,100
61,800

STATE TWO-WAY ARTEBIALS
Class I (>0.00 to 1.99 signalized intersections per mile)

A
Ur

E
16,300

*so
o n

4,600
6,900

LBI1¢S Divided
2 Undivided
4 Divided
6 Divided

D
15,500
34,200
51,400

B
4,000
27,900
42,800

Level of Sawice
C

13,100
32,800
49,300

Class II (2.00 tn 4.50 signalized intersections per mile)

B
**

A
*v
u
u

Lanes Divided
2 Unmidea
4 Divided
6 Divided

3,700
6,000

Level ofServicr:
C

10,500
24,400

38,000 D
14,500
30,600
46,100

E
15,300
32,200
481400

Class IE( (mme1&1a:n4.5 signalized imnrsections per mile)

A
*a
*¢
we

B
* l
#4
-so

Lanes Divided
2 Undivided
4 Divided
6 Divided

D
11,800
27,200
42,100

E
14,600
30,800
46,300

Level of Service
C

5,000
11,700
18,400

BICYCLE MODE

(Note°  Level of service for the bicycle mode 'm this 12b1e is based on roadway
geometries at40 mph posted speed and 1Ia13'5c cumiitions, not number of
bicyclists using the facility.) (Multiply motorized vehicle vohmues shown
below by numbs' of direcNiond roadway lanes to do-tel:mine two-way
masdmizm service volumes.)

E
>13,600

**»

*iv

A
av
$0

D
13,600
>4,000

n o

Paved s1mu16m
Bicycle Lana

Coverage
0-49%
5D-84%

B5-100%

B
1,900
2,500
7,1003,200

Level of Service
C

3,300
4,000

>7,l00

PEDESIRIAN MODE

(Note: Level ofseivice for the pedestrian mode 'm This k is based on
roadway geometric at4-0 mph posted speed and tragic cuutuiiiions, not number
ofpedeshzians using the facility.) (Multiply motorized vebinle voibunues shown
by nmnber of directional roadway lanes to determine two-way1'r1="iv-rmm
service volumes.)

E

15,400
18,800

S n

A

*nr

xx

N

% Sidewalk Coverage

0-49%
50-84%
85-100%

Level of Service
B C D
in * t 6300
*u so 91800

2,200 11,200 >11,200
NON~STATE ROADWAYS
Major C1ty/County Roadways

A
an
n
4=-a

B
cm:
Ur*
s*

D
13,600
29,300
44,100

Lanes Divided
2 Undivided
4 Divided
6 Divided

Level of Service
C

7,000
16,400
25,700

E
14,600
30,900
46,400

Oliver Sigv12h'ved Roadways
(sign=h'ved intersection analysis)

A
* s

**

B
cu
an

Lanes Divided
2 Undivided
4 Divided

D
9,400
20,200

Level of Service
C

4,400
10,300

E
12,000
24,000

AR1'ER1A1/NON-STATEROADWAY ADJUSTMENTS
DIVIDED/UNDIVIDED

Let Tum LanesLanes Mpdfnn Adjustment Factors

2
2
Multi
Mu11i

Divided
Undivided
Undivided
Undivided

Yes
No
Yes
No

+5%
-20%
-5%
-25%

ONP,WAY FACILITIES

Decrease aonespondi two-directional volumes 'm this table hy40% to

obtain the equivalent one dirwdnnal volume fcvr one-way facilities.

Source: 02/22/02Rodder Depazhnmt of Transport ion
Systmns Planmin8Once
605 Suwanee Steer, MS 19
Tallahassee, FL32399-0450

http:/lwwwl1.nuly8oddHLcomlblanning/sysMms/snnAos/de&ult1:M
' mblednasnotcemsduMllmdldmdnhnnldMusdon}y&rgmnnlipllnnmhgqp1icdn.n;M: mmod& mwt&& ¢k d:dv:dshnu1d'b:usd§urmmesp:d§cp]nnmixzg91i onn.
'HumhlemddncivingnunpmumndelsshonJdx:nxb:'n:dM dmor and=§y1w mme :dm:&m|iqnes m'sLVlluxsbnwumtwo-wnyuzm1lavmp ddyvn s Kbudmlm
&&un) 1:v:llofwvimmdm &:mWmoWnlhuL'kmud§m1mis 9=d5uMysMnilzvdnfsuvimlmerpdeBmmiunids mpobnblyootcnmpnnMleamsmod=smA,&n&me,msxmnd:1 -
um9&.|unsshuuldbemadewitlr:m8¢m.Fuu:&@nn:,oumbin gl:v=k ° fm\5Uf8 m m i : ° 1,"mnm,&w,{y1,"l553,54&W!mw d,6_ k» ' ¢" h , 5 gEm4],,dog
m vi zM I9p:nnn&.e ii:Mnwingplp,Calcuimtinmsmbusedmpl g4pB onl of&c asghww&p=d1wm»wm=a.Bi=;»u=Losm°a=1, mdP=d:sm'smLDS Mndd,msp:cdv:]y n
mumnb8=!uunk,'oinyd:mdpcdnsmWmmodu.
"Csmmolb: d=am1t=.
""Nutnq:p1Subl¢ fm1h¢!:vdofsm'ic=l=uumd=.Fu: mnbiJnlkunkmnd4,vuJmnu=g=mMm]ev:!nfsaxvicebbemmeibemse e:6m upnd1i:shav='b:mna:h:d. Fmbi£yb1:mdpnd nm
m»¢=ch=1=v=1°f==va==1m=;na=ugxmangnasm»=ma=v=a»1=,b=m=»mmannmmmvara=1»»uaum¢1am=§a.naau=ingm»1=in@mv=1n=a=m1¢;

BE

TABLE 4 - 2

1

GENERALIZED ANNUAL  AV E RAGE  DAIL Y VOLUMES FOR FLORIDA'S
AREAS TRANSIT IONING INTO URBANIZED AREAS OR

AREAS OVER 5,000 NOT IN  URBANIZED AREAS*
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APPENDIX F:

TOWN OF GILBERT STANDARD CROSS SECTIONS
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i
ENGINEERING

3707 North »7t.h Street • Suite 235 • Phoenix • AZ • 85014
Phone: 602 277 4224 Fax: 602 • 277 • 4228 e-mail: task@taskeng.net• •

November 7, 2006

I
I
I

MEMORANDUM

TO: Rick A, Town of Gilbert

FROM: Ken Howell, P.E.

I
!

'51

I
I
I
I
I
I
I
I
I
I

l l !

The following summarizes responses to each comment made by the Town of Gilbert dated
September 15, 2006, concerning the Cooley Station Traffic Impact Study, dated August
16, 2006. These responses have been incorporated into this final revised traffic impact
study, Each comment is listed verbatim followed by a summary of how the comment is
addressed or is incorporated into the final report.

RE:

Report should indicate that trip generation, trip distribution and level of service are to
be perfOrmed in accordance with the Institute of Transportation Engineers Trip
Generation Manual 7th Edition and the Maricopa Association of Governments
publications. The tragic stop sign and signal warrant analysis are to be performed in
accordance with the Arizona Department of Transportation policies and the Manual on
Trafjfic Control Devices.

For Year 2025, critical intersections were analyzed using the methodologies presented
in the Highway Capacity Manual, 2000 Edition and were evaluated using the HCS+
software. This is a standard software package used analyze both signalized and STOP
sign controlled intersections. According to the information provided by McTrans, the
developers of HCS+,

"The Highway Capacity Software (HCS) is developed and maintained by McTrans
as part of its user-supported software maintenance as a faithful implementation of
the Highway Capacity Manual (HCM) procedures... The Highway Capacity
Manual (© 2000 National Academy of Sciences) is the basis for all capacity and
level of service computations included in HCS.... The Manual on Unifonn Traffic

The source for trip rates in this study wereTrip Generation, Seventh Edition, 2003, and
the Trev Generation Handbook, 2nd Edition, June 2004, published by the Institute of
Transportation Engineers (ITS). The site trips were distributed proportionally to the
sum of Year 2020 population and employment forecasts within ten miles of the center
of the site. The projections used for the trip distribution were obtained from Year 2020
Population and Employment projections by the Maricopa Association of Government
(MAG).

Response to Comments on Cooley Station Village Center & Business Park
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November 7, 2006
Page 2

Control Devices (MUTCD) is the basis for all signal warrant computations
included in HCS."

For Year 2015, generalized average daily traiitic (ADT) analysis was completed to
determine the estimated number of lanes and level of service. These daily service
volumes were taken from Table 4-2 of Quality/Level of Service Handbook, prepared by
State of Florida Department of Transportation, 2002. The Transportation Impact
Analysis for Site Development. An ITS Proposed Recommended Practice, refers to the
Florida Deparhnent of Transportation method as an example of a planning level
analysis for determining level of service.

The Maricopa Department of Transportation (MCDOT) procedures for determining if
traffic signals are warranted on the basis of estimates of average daily traffic (ADT)
were used. These procedures convert the major eight hour volume warrant of the
Manual on Uniform Tragic Control Devices (MUTCD) into estimates of daily traffic,
as appropriate for comparison with the daily traffic forecasts prepared for this report.
The procedures and recommendations are discussed in the SIGNAL WARRANTS
section that has been added to the revised report.

A11 procedures used in this report are standard, state of the practice procedures for the
completion of traffic impact studies.

2. Page 3, 2""' line, the phrase "located south of Recker" should state "located south of
Ray Road".

This has been changed 'm the revised report.

3. Page 16, figures 5-1 and 5-2, turning movement counts are missing from turning
movement diagrams A,B,CD,h[LN and S In addition figures 5-1 and 5-2 do not
identyjz the year for the Peak Hour Study Area tragic.

The study area traffic identified on Figures 5-1 and 5-2 are for full buildout of the site.
This is used for both the Year 2015 and Year 2025 total traf f ic volumes, as this
represent the ultimate amount of traffic generated by the development. Based on this, a
year is not indicated on the Study Area Traffic graphic.

The turning movements on Figures 5-1 and 5-2 are for tragic traveling to and from the
developments located in the study area. Traffic traveling through the study area that
are not traveling to a site within the study area are not included in these turning
movements, but are reflected in background Iratiic volumes. Therefore, some turns
may be zero at some intersections in Figures 5-1 and 5-2. This issue is discussed
further in response to Comment 4 below.

4. Page 25, figure 11-1, turning movement counts are missing firm turning movement
diagrams B, C,D,H and I



November 7, 2006
Page 3

De minimum turns were added to the total traffic in locations where low (or no) turning
movements were projected. The intersections fn diagrams B, C, D, H, and I on Figure
11-1 have been adjusted to add these dh minimum term. This represents minor turning

movements, of 5 per hour, or 2 per hour for low volume intersections.

5. Page 31, under Tragic Signals, Williams Field Road and access I and Williams Field
and access 2 are idenhjied as being recommended for tea/fic signals, however, trey are
not ialentdied on page 27 figure 12 where all other signal recommendations are
identified `

Traffic signals are recommended at Williams Field Road!Access 1 and Williams Field
Road/Access 2 for Year 2025. Year 2025 recommendations are shown on Figure 13-1
and 13-2. Year 2015 recommendations are shown on Figure 12.

The SIGNAL WARRANT and RECOMIMIENDATION sections have been revised to
clarify the recommendation year for the signals.

Page 31, although this page identy'ies where right-turn deceleration lanes should be
provided Ir does not address where dual left-turn lanes may need to be provided

Dual left turn lanes have not been recommended for any intersections analyzed in this
report. The graphics have been updated to reflect this.

7. Page 32, under the heading Year 2015 conditions, the last bullet states that warranted
tragic signals for 2015 are shown on figure 8, however, it is shown on figwe 12.

This has been changed in the revised report.

Page 32, under Year 2025 conditions the last bullet states that Power Road and Ray
Road are recommended for 6 lanes for the year 2025. The study should indicate that
this imper the Towns standard since the study data may not support the 6 lanes.

This has been added to the above referenced recommendation in the revised report.

9. Page 33, under 1"r'af1'ie signals recommended locations, please see comments in 5
above.

The SIGNAL WARRANT and RECOMMENDATION sections have been revised to
clarify the recommendation year for signals.

I hope this addresses the remaining issues regarding this report. If there are any further
comments, or if I can be of any further assistance, please contact me at (602) 277-4224, or
khowe1I@tas1ceng.net. Thank you.

H:\JobFiles\2302.04\2302.04A\Response to Comments 2302.04A.doc

8.

5.



TOWN OF GILBERT - TRAFFIC ENGINEERING
REVIEW COMMENT SHEET

Cooley Station Village Center 8 Business Park
Williams Field and Recker

project Name:
Location:
Consultant:
Plans Sealed By.

Signature of
EngineerlArchitect

Sheet
Number Summary of Redline Comments

Consultant
Reply

Traffic Impact Study

1.

4.

5.

6.

7.

8.

9.

Report should indicate that trip generation, trip distribution and level of service are to
be performed in accordance with the Institute of Transportation Engineers Trip
Generation Manual 7th Edition and the Maricopa Association of Governments
publications. The traffic stop sign and signal warrant analysis are to be performed in
accordance with the Arizona Department of Transportation policies and the Manual
on Traffic Control Devices.

2. Page 3, 2l'1d line, the phrase "located south of Recker" should state "located south of
Ray Road".

3. Page 16, figures 5-1 and 5-2, timing movement counts are missing from turning
movement diagrams A, B,c, D, H, l,n and S. In addition figures 5-1 and 5-2 do not
identify the year for the Peak Hour Study Area traffic.
Page 25, figure 11-1, turning movement counts are missing from turning movement
diagrams B,C,D,H and I.
Page 31, under Traffic Signals, Williams Field Road and access 1 and Williams
Field and access 2 are identified as being recommended for traffic signals,
however, they are not identified on page 27, figure 12 where all other signal
recommendations are identified.
Page 31, although this page identifies where right-tum deceleration lanes should be
provided it does not address where dual left-turn lanes may need to be provided.
Page 32, under the heading Year 2015 coalitions, the last bullet states that
warranted traffic signals for 2015 are shown on figure 8, however, it is shown on
figure 12.
Page 32, under Year 2025 conditions the last bullet states that Power Road and Ray
Road are recommended for 6 lanes for the year 2025. The study should indicate
that this is per the Towns standard since the study data may not support the 6
lanes.
Page 33, under traffic signals recommended locations, please see comments in 5
above.
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APPENDIX H:

SIGNAL WARRANT PROCEDURES
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TRAFFIC ErsGTz~r=:='RrnG BRANCH

I
I
I

MARICOPA COUNTY DEPARTMENT OF TRANSPORTATION

Policy/procedure Guideline

SECTION 4: Tra f f i c  s igna ls

SUBJECT 4.6: Evaluation of Future Traff ic Signal Needs

EFFECTIVE DATE : Apri l 30, 1997

PARAGRAPH : 1. Purpose
2.  Descr ip t ion
3 »  Exhibits
4.. Background
5.  Author izat ion
6.. References
7. Attachments

1 . PURPOSE :

This PPG sets forth the procedure and criteria t:.o be Used in
eValuating future traffic signal needs on projects in the
Cap i t a l I r r i provement  Projec t  (CIP)  program, or  i n  any  s tud ies
undertaken by or submit ted to MCDOT.

I 2 I D3SCRIPTION=

ADT volume warrant. This warrant applies at -a new
intersection, an intersection revised by a proposed roadway
construction project. or at the driveway of a new commercial
or residential development; and is met when the fol lowing
requirement: is satisfied: .

IN

19

I

I

pi

I

I

i

The estimated ADT on_the major street and on the higher volume
minor street or driveway approach to the intersection .equals
or exceeds the values in the following table:

J
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1

2

3

4

COMMISSIONERS
KRISTIN K. MAYES, CHAIRMAN
GARYPIERCE
PAUL NEWMAN
SANDRA D. KENNEDY
BOB STUMP

BEFORE THE ARIZONA CORPORATION COMMISSION

DOCKET NO. RR-03639A-09-0430

5

6

7

8

9

10

IN THE MATTER OF THE APPLICATION
OF THE TOWN OF GILBERT TO
UPGRADE A CROSSING OF THE UNION
PACIFIC RAILROAD AT
WILLIAMSFIELD ROAD IN THE TOWN
OF GILBERT, MARICOPA COUNTY,
ARIZONA, AAR/DOT no. 753-71 I-Y.

NOTICE OF FILING AFFIDAVIT OF
PUBLICATION

11

12

13

14

15

16

17

18

The Town of Gilbert ("Gilbert"), by and through undersigned counsel, hereby

files its Notice ofAfficlavit of Publication as required by Procedural Order dated September

16, 2009. A copy of the Affidavit is attached hereto. Gilbert also confines that it has

provided a copy of the Application and the September 16, 2009 Procedural Order to

surrounding adj cent property owners via certified mail.

DATED this9'74lday of October, 2009.

19

20

CURTIS, GooDwin, SULLIVAN,
UDALL & SCHWAB, P.L,C.

21

22

23

24

25

By:
William P. Sullivan
Kelly Y. Schwab
501 EaSt Thomas Road
Phoenix, Arizona 85012-3205
Attorneys for the Town of Gilbert



4

1 PROOF OF AND CERTIFICATE OF MAILING

2

3

I hereby certify that on this 27th day of October, 2009, I caused the foregoing document
to be served on the Arizona Corporation Commission by delivering the original and thirteen (13)
copies of the above to:

4

5

Docket Control
Arizona Corporation Commission
1200 West Washington
Phoenix, Arizona 850076

7 COPY of the foregoing mailed/hand delivered
this 27th day of October, 2009 to z

8

9

10

Janice Alward, Chief Counsel
Legal Division
Arizona Corporation Commission
120G West Washington Street
Phoenix, Arizona 85007

11

12

13

Brian Lehman, Chief
Railroad Safety Section of the Safety Division
Arizona Corporation Commission
1200 West Washington Street
Phoenix, Arizona 8500714

15

16

Aziz Adam, Manger of Special Projects
Union Pacific Railroad Company
2073 East Jade Drive
Chandler, Arizona 85286

17

18

19

20

Anthony I. Hancock
Terrance L. Sims
Beaugureau, Zukowski & Hancock, PC
302 East Coronado
Phoenix, Arizona 85004
Attorneys for Union Pacific Railroad Company

21

22

23

24

Robert Travis, P.E.
State Railroad Liaison
Arizona Department of Transportation
205 South 17th Avenue, Room 357
MD 681E
Phoenix, Arizona 85007

25



4

1

2

Rick Allied
Town of Gilbert
90 East Civic Center Drive
Gilbert, Arizona 85296

3

4

5

Robert Lyons, P.E.
Amer Engineering
4561 East McDowell Road
Phoenix, Arizona 85008

6

7

8

Kelly Roy, Utility Project Coordinator
Maricopa County Department of Transportation
2901 West Durango Street
Phoenix, Arizona 85009

9

10

1 I
f W@8Me

78\-77 CIP\-01 So&&t lmprovements\-77-I-28 ST095 Wit}iams Field Rd-UPRR to Powe:'\ACC Proneeding\RR-03639A-09-0430 - Williamsiield
Road\Notice of Fil ing AffofPub.doc

12

13

14

15

16

17

18

19

20

2}

22

23

24

25
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From: Steven M. Olga
Interim Director
Safety Division

Date: November 6, 2009
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EXHIBIT

RE: IN THE MATTER OF THE APPLICATION OF THE TOWN OF GILBERT TO
UPGRADE A CROSSING OF THE UNION PACIFIC RAILROAD AT WILLIAMS
FIELD ROAD IN THE TOWN OF GILBERT, MARICOPA COUNTY, ARIZONA,
DOT no. 741-831-F.

DOCKET no. RR-03639A-09-0430

Background

. On September 4, 2009, the Town of Gilbert ("Town") filed with the Arizona Corporation
Commission ("Commission") an application for approval for the Union Pacific Railroad
("Railroad") to upgrade an existing crossing at Williams Field Road in the Town of Gilbert,
Maricopa County, Arizona at AAR/DOT No. 741-831-F.

Commission Decision No. 48079 approved the installation of automatic waringdevices
at Williams Filed Road on July 12, 1977.

On August 27, 2007, Commission Safety Division Railroad Staff ("Staff"), the Railroad,
Aztec Engineering (consultants to the Town), and the Town participated in a diagnostic review
of the proposed improvements at Williams Field Road. All parties present were in agreement to
the proposed improvements at the crossing. The following is a break down of the crossing in this
application, including information about the crossing that was provided to Staff by the Town and
its contractors.

Geographical Information
1

Gilbert was incorporated on July 6, 1920, and is a relatively new community that has
seen tremendous growth during the past two decades. Gilbert has experienced a rapid transition
from a historically agriculture-based community to an urban center and suburb in the Phoenix
Metropolitan Area. In the last two decades, Gilbert has grown at a pace unparalleled by most
communities in the United States, increasing in population from 5,717 in 1980 to over 215,000 in
April 2009. As Gilbert has grown, the community has recognized the need to develop a strong,
diverse economy while preserving its quality of life .

I

I

The rail line in this area runs in a southeast to northwest direction. Williams Field Road
is an east to west main arterial through the Town. The general area surrounding the railroad
crossing is a mix of residential along with commercial and industrial businesses. (See
Attachment "A") Approximately 1.25 miles east of the Williams Field crossing, the Cooley
Station Master Planned Community is proposed, however, it is unclear to Staff when

I

I

;
i

To:



Page 2

construction of this master planned community will begin. The proposed development will be a
mixed residential and commercial development to include single family homes, town homes,
apartments and a K-8 school. The commercial site is assumed to have general retail stores.

Williams Field Road

The existing roadway is a four lane road. The proposed project includes widening of the
roadway to six lanes with a 16-foot wide raised median, The Town's proposed upgrades will
replace the existing incandescent flashing lights, gate mechanisms, bells and detection circuitry,
with the latest in industry standards to include: 12-inch LED flashing lights, cantilevers with IZ-
inch LED flashing lights, median and curb-side gates, bells, and constant warning time circuitry.
A new concrete crossing surface will be added, along with replacing any impacted pavement
markings. The proposed measures are consistent with safety measures employed at similar at-
grade crossings in the state. The estimated cost of the proposed railroad crossing upgrade is
$1,138,681 The Town is paying for the entire cost of the crossing improvements.

T raf f i c  data  f or  W i l l i am s F ie l d  Road was taken f rom  the Towns webpage,
(www.ci.gilbert.az.us/traffic/counts08.cfm). The data shows the Average Daily Traffic ("ADT")
for 2008 to be 12,009 vehicles per day ("cpd"). Additional data indicates the estimated ADT for
the year 2025 to be 29,020 cpd. The current Level of Service ("LOS") for Williams Field Road
is LOS B for off-peak hours and LOS C for morning and afternoon peak hours. The projected
LOS after the proposed improvements will remain the same

The American Association of State Highway and Transportation Officials Geometric
Design of Highways and Streets, 2004, states that the LOS characterizes the operating conditions
on a facility in terms of traffic performance measures related to speed and travel time, freedom to
maneuver, traffic interruptions, and comfort and convenience. This is a measure of roadway
congestion ranging from LOS A--least congested--to LOS F--most congested. LOS is one of the
most common terms used to describe how "good" or how "bad" traffic is projected to be.

The posted speed limit on Williams Field Road is 45 mph. Staff records, as well as
Federal Railroad Administration accident/incident records indicate no accidents at this crossing.

Alternative routes from this crossing are as follows, to the northwest approximately 2,000
feet is Higley Road, an at-grade crossing, and to the southeast approximately one mile is Racker
Road, also an at-grade crossing.

Train Data

Data provided by the Town regarding train movements through this crossing are as
follows:

I

1

I
U

Train Count: 6 trains per day on average (all freight trains/no passenger trains)
Train Speed: 60 mph
Thru Freight/Switching Moves: All movements through this crossing are thru freight.
(No switching operations)
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Schools and Bus Routes

The Williams Field Road crossing is within the limits of two school districts. The Higley
Unified School District No. 60, and the Gilbert Unified School District No. 41. There are several
schools located within a three mile radius of the crossing, they are,

Elementary Schools:

/ Higley Elementary - 3391 E Vest Avenue
~/ Chaparral Elementary - 3380 E Frye
~/ Cortina Elementary - 19680 s 188"' st.
f Eagles Aerie School - 17019 S Greenfield Rd
~/ Gateway Pointe Elementary - 2069 S De La Torre Drive
W Centennial Elementary - 3507 S Ranch House Parkway
/ Coronado Elementary - 4333 S Deanza Blvd
\/ Power Ranch Elementary - 4351 S Ranch House Parkway
f San Tan Elementary - 3443 E Calistoga Dr
W Surrey Garden Christian School(k-12) .- 1424 S Promenade Ln

High Schools

./
J

Higley High School - 4068 E Pecos
Perry High School - 1919 E Queen Creek Road
Williams Field High School - 2076 S Wrigley

According to Mike McGuire, the Transportation Routing Coordinator for the Wrigley
School District, there are 39 daily trips through this crossing.

Hospitals

The nearest hospital or health facility to the Williams Field Road crossing is as follows,

Hospitals:
~/ Gilbert Hospital - 5656 S Power Road
¢ Mercy Gilbert Medical Center - 3555 S. Val Vista Dr

Health Facilities
~/ Urgent Care Express - 920 E Williams Field
~/ East Valley Urgent Care ... 641 w Water Road

Hazardous Materials

I
The Town gave the following response when asked about hazardous materials crossing

this crossing: .

No data is available for the number Qr vehicles carrying hazardous materials at this
location,



Williams Field
Road

The highway is a part of the designated
Interstate Highway System

Crossing Currently meets the
criteria No

Crossing meets the criteria by
2030 No

The highway is otherwise designed to
have full controlled access

Crossing Currently meets the
criteria No

Crossing meets the criteria by
2030 No

The posted highway speed equals or
exceeds 70 mph

Crossing Currently meets the
criteria No

Crossing meets the criteria by
2030 No

AADT exceeds 100,000 in urban areas or
50,000 in rural areas

Crossing Currently meets the
criteria No

Crossing meets the criteria by
2030 No

Maximum authorized train speed exceeds
110 mph

Crossing Currently meets the
criteria No

Crossing meets the criteria by
2030 No

An average of 150 or more trains per day
or 300 million gross tonslyear

Crossing Currently meets the
criteria No

Crossing meets the criteria by
2030 No

Crossing exposure (trains/day x AADT)
exceeds LM in urban or 250k in rural, or
passenger train crossing exposure
exceeds 800k in urban or 200k in rural

Crossing Currently meets the
criteria No

Crossing meets the criteria by
2030 No

Page 4

Staff requested the Town provide information regarding the type of zoning in areas
adjacent to the crossing. The following was the Town's response:

The surrounding area includes a mixture of multi-family/low density residential, Gateway
Village Center, and Gateway Business Center. The area east of the crossing is currently being
developed and plans have been submitted for the "Cooley Station, Village Center and Business
Park".

Spur Lines

The Town gave the following answer regarding spur lines located in the area:

Based on a search of the UPRR website (www.11prr.com), the only data provided for a
removal of spur line in Arizona was the line between Benson and Bisbee which was opened in
1889 and was approved for abandonment in 1996. This is not within IO miles of this crossing.

FHWA Guidelines Regarding Grade Separation

The Federal Highway Administration ("FHWA") Railroad-Highway Grade Crossing
Handbook (Revised Second Edition August 2007) provides nine criteria for determining whether
highway-rail crossings should be considered for grade separation or otherwise eliminated across
the railroad right of way. The Crossing Handbook indicates that grade separation or crossing
elimination should be considered whenever one or more of the nine conditions are met. The nine
criteria are applied to this crossing application as follows:

I

!

I
l

Zoning



Expected accident frequency for active
devices with gates, as calculated by the
us DOT Accident Prediction Formula
including five-year accident history,
exceeds 0.5

Crossing .Currently meets the
criteria

No

Crossing meets the criteria by
2030

n/A*

Vehicle delay exceeds 40 vehicle hours
per day

Crossing Currently meets the
criteria

No

Crossing meets the criteria by
2030

No
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' N/A = Not Applicable

Vehicular Delavs at Crossings

Based on the current single track configuration, the Town gave the following response
about delay time for vehicles at the crossing in this application, The delay time is measured from
the point that the waring devices are activated at the crossing to the time after the train has
cleared the crossing and the warning devices are reset.

Based on I mile of train at 45 mph (45 mph is used in lieu of 60 mph to be conservative
and more in line with an average train speed), 25 seconds ofpreempiion time, and 15 seconds
for the warning devices to reset, the average delay time per .train is 1.9 minutes. As sec trains per
day, the average delay time is 11.9 minutes per day.

Based on a stopping time of 28 seconds and a time of 125 seconds to accelerate and to
clear the track and 25 seconds of preemption time and 15 seconds for the warning devices to
reset, the average delay time per train if a train stops on the track is 3,2 minutes. These times
are based on one mile of train and charts from Railroad Engineering, Second Edition, John
Wiley & Sons, Inc. 1982 (Figure IO.10 to estimate deceleration time and Figure 10.4 to estimate
acceleration time to clear one mile o/train).

Current delays fall well below the FHWA recommended threshold of 40 vehicle hours
delay per day.

Another commonly used measure outlined in the FHWA Guidelines; the so-called
Crossing Exposure Index (which is simply the product of the number of trains per day multiplied
by the number of vehicles crossing daily) is not currently met at this crossing. It should be noted
that the criteria identified in the FHWA material are not mandates, but guidelines established by
the FHWA, which serve to alert those having jurisdiction that potential problems may arise.

Grade Separation

With regard to grade separating this crossing, the Town gave the following response:

With the proposed improvements to Williams Field Road, the location of the at-grade
crossing remains unchanged A grade separation would have the following consequences: I)
Impact to 69kV and 230kV overhead power lines currently running parallel to the railroad 2)
Impact to underground utilities in Williams Field Road that cannot support 30 feet of additional
embankment needed for a grade-separated crossing. Among these utilities are a critical 42 .-
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inch reclaimed waterline, a I6 .- inch reclaimed waterline and a 24 - inch high pressure natural
gas line. 3) There is insufficient right- of-way to accommodate the 20 -foot high embankment
slopes along Williams Field Road 4) There is inadequate distance between the railroad and the
Lyons Gate entrance off of Williams Field Road (approximately 420 feet east of the tracks)and
between the railroad and the local business entrance ( approximately 420 feef west of the tracks)
to raise the roadway grade over the railroad without violating sight-distance requirements. 5)
Elevating Williams Field Road would cause visual and noise impacts to the achacent land uses,
which include residential.

Staff has utilized the FHWA Guidelines to determine the potential need for grade
separation at this crossing. Based on existing conditions, the crossing in this application meets
none of the nine criteria for consideration of grade separation. Additionally, future projections
do not meet any of the ninecriteria.

Crossing Closure

The area surrounding this crossing is highly developed with both commercial and
industrial businesses. To close this crossing would have a negative affect on many of the local
businesses. Therefore, Staff would not recommend closure of this crossing at this time.

Staff Conclusions

Having rev iewed all applicable data, Staff  supports the Town's application. Staff
believes that the upgrades are in the public interest and are reasonable. Staff believes that the
measures proposed by the Town are consistent with other similar at-grade crossings in the State
and will provide for the public's safety. Therefore, Staff recommends approval of the Town's
application.

I

_,Q ¢  an
Brian H. Lefésén
Railroad Safety Supervisor
Safety Division
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Originator: BHL

I

i



1
•

»

l
l

i
1
II
i

Attachment "Asa

1
I

i

I

I







l

i

Docket No. RR-03639A-09-0430

E

Docket Control
Arizona Corporation Commission
1200 West Washington Street
Phoenix, Arizona 85007

l

I
I

Aziz Amen
Manager of Public Projects
Union Pacific Railroad
2073 East Jade Drive
Chandler, Az. 85286

Terrance L. Sims
Beaugureau, Zukowski, and Hancock
802 E. Coronado
Phoenix, Az. 85004

Robert Travis, PE
State Railroad Liaison
Arizona Department of Transportation
205 S 17th Ave, Room 357
MD 618E
Phoenix, AZ 85007

Rick Alkyd
Town of Gilbert
90 E. Civic Center Drive
Gilbert, Az. 85296

Robert Lyons, P.E,
Aztec Engineering
4561 E. McDowell Road
Phoenix, Az. 85008

l
I

Kelly Roy
MCDOT
Utility Project Coordinator
2901 West Durango St.
Phoenix, Az. 85009-6357

1I

I

1

s
I

1


